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C2 03 C23 ~ Cl 13 ©Vvfft]&vK:lB<R©8itfk £fcte.Cl23 ~ CI 
C2 1] C2] ~ Cl 1] ©V>m*>£ffi«©8t#®. Cl 2D ~ Cl 93 <D 

C2 2) C23 ~ C113 (DV^Tti^fclBf^Svffc, ^.ftU Cl 

2] icE<ft©«L^**"^rtf, C203 \zmm<D¥>m&&w&iz\z.m'. 



C2 3] 



C2 4] 
C2 53 



C2 43 (C|Btt<75jrE#:, 



C2 6 3 jfiiM@^|imH^<D^^«^HmiXH^J:^/^fc^& 



ivi Li m?%> <fc # / * ft nm^tstm 



!VIIIEHPT2&£k C2 53 



C273 ^Jkmm.mw.wnm^umz^n^yt^ (ai) t>u<« (a 2) 
od cdr3 <d t s y msaaw e & a ffiStt^^fgi* * tt c n t m £ w £ 



IXH-?#i#K:*5***TflB (bl) 



- Ob 9) <DVsTn^JCl3^©CDR30T5ymiB^e>^-5ffi«'l4^ 
C2 63 (D^TtldMCfSS^Stfl^ 
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10 



15 



20 



25 



a 1 
a 2 
b 1 
b 2 
b 3 
b 4 
b.5 
b 6 
b 7 
b 8 



b 9 



HiCDR3 Wmmtt : 4 2 fcfB*W>75 7 



H0ICDR3^E?l#f : 4 6 fc83*fe©75 /M@3?iJ 

♦ 

HSICDR 3 ^i^ijf f : 5 0 5 -/HIB^J 

HfflCD R 3 #UE#I#3 : 5 4 {CfS^OT^ y lfeE?9 
HilC D R 3 HfiBffltt : 5 8 KflE*W)75 J W&M 
HflC D R 3 j&«E8l## : 6 2 K:fBtt©7 S JWMM 
HiCDR3 ifWm^ : 6 6 KIBtfc© 7 5 V M12?iJ 
HI'CDR 3^13^iJ#-^ : 7 0 &CfB*£©7^ ym@3^J 
H01C D R 3 tPSfflfc 3 % : 7 4 fc33*S©7 S /M@3?iJ 
HiCDR3WJff : 7 8 K1B*©7S yttE^I 
HiCDR3WJf§ : 8 2 fcfS*c©75 7^13^1 



[2 8] iriJfii«@miVIXaH™#:^^^Ti5 (al) t>U<« (a2) 

9 

« * 



1) ~ (b9) (D^nfr\Z$Zm<DCDR<DTS.;Mmmfr>of3L%>ffiffi 

3) ~ (2 6] ©V*Ttt^CfBfc©#i#, 
al) HfcCDRl, 2, 3ri*E#l#-f§- : 40. 41. 42fclB«07 5 SWtigffl 



a 2) HMCDR1 
b 1 ) HliCDRl 
b 2 ) HHCDR1 
b 3 ) HHCDR1 
b4) HliCDRl 
b5) HliCDRl 
b 6 ) H0CDR1 
b 7 ) HliCDRl 



2, 3tfim&m*Z : 44. 45. 46fcfE*<Z)75 7 mSB^J 

2. 33&«i3^J#-^ : 48, 49, 50K8Bl!fc©7$ SMMm 

2, 3^iB^J#^- : 52. 53, S4tZfBM<DTS. SBM&l 

2, 3^13^J#-^ : 56, 57. 58tCfBa<D75 J MWM 

2, 33&*IB3W^ : 60, 61, 62krfB®<E>75 ymiB^J 

2, 3#*I33Wf : 64, 65, 66fclBf<£>75 y|HE#l 

2, 3^iH^J##: 68, 69. 70teBE*fe©75yHiB#l 

2, 3j&*I2#I#^ : 72. 73. 74fcfS*£(D7 ymSB^'J 
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(b8) H0CDR1, 2, Zimm&:n, 77, mzmm<D7S. J Wffim 
(b9) HHCDR1, -2, 3^WJ#^:80, 81, 82&CiB«£>73- 7^IB?'J 
[2 9] C2 3] ~ C2 8) (D^i?nfr\ZtZM(Dffifc&&Zt^mzf?®2n 

vi 1 1 @^43 j: w * «?g'i4^ifii^ @fgvi 1 1 m^om^i <af&Tft ^ l 



10 

C3 1] lcfE*S©iU&#K 

* > 

20 jftdore&£, cai] (cta«<7)m^, 

F^T^-Sk C3 1] (ciamom^, 

C3 63 . C2 3D ~ C 2 83 <D\,^nfr\ZJim<D$ifc, C2 9) ~ C3 
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C3 73 [2 3) ~ (2 8] (D^Ttlfr \Z^M.<0iHWO , (2 9] ~ C3 53 
C3 83 'J>tSi<£h 12 33 — C2 8] ©V>Tn*>fclB*&©jRfl\ Sfcte C2 

•*5BEfc43**S— (bi specific^) tt, S^SfiiM^bT^ 

fc7?$>Z>Ct1)m£V^ B MM** Borrebaeck CAK and Larrick JW. THERAPE 
UTIC MONOCLONAL ANTIBODIES, Published in the United Kingdom by MACMILLAN 
PUBLISHERS LTD; 1990 #88) <> m&Xmftm** *n*3-HT«DNA*/W 

<ft0fJt£LTfck ^-fTtf^-f (d i abody ; Db) , Utttftte, — #ilin;# (^T, s 
20 cFvfbSSJflrr*) ftttZ&Sg.nZo iCT, TFvj Bf)i-J*R/jN©Si#Wfjt 

3EH« (v„) *«k^« (D m^mm vtj #^#»^fc«fcDa<aas3ft 

7^y^^_ ( Y|I -Y L ^-r ) #Rl^^^©3o©ffi1f^^^^^ (comp 

lementarity determining region ; CDR) 7fr**BSftMB U V„-V L ^-r ^-©Mfffc: 
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FabKfrM" (F(ab) £fc ttS&fc, L«©5£*»«:fe£tfHIS©5£ 

'#1H4E (CHi) £^tr 0 FaVUfmt, &#©t>5>f«j&>s©i£fc«*ftEU2© 

TFabiffJtim^oTV^o Fab'-SH<h«, 3£#fg«©J*fc»i-tnJE4±©v'^-7 L 
^>BS#^8I©^— JVX£#T5Fab' £^t"&©T&5. F(ab')BrJttt, F 
(ab') 2 ^v>M^©t>^©:/*7^ ^Z&ftZz?*)]/?* Ffc££-©« 
J: 0 fijg £ ft -5 o Ib^lft 3 ftfc * ©^©#L#$r>t «b m H# fcMB £> ftT 
10 Vi^o 

^ 7#f^ Jt^ife^JCcfc 0«l^£ft*:^ifli (bivalent) ©*W*:»rJfr£J& 
Tttlolliger P et al. , Proc. Natl. Acad. Sci. USA 90: 6444-6448 (1993K • EP404, 
097^, W093/1116HMB. ^7#f^H 2#©# 'J K^£>«/££ft . 

« 

tckOJlS^SftTViS. R— 3i«U^^Hfil±K:3i-H$ftSV L tV,ttt, -e© 

— *«^#*fcttscFvtft#BffM-K:tt, fri#:©YH^«fc<^V L ^^*ft, £ft£ 
20 ©«««#— ©j^U^^Kfi^^^E-rs. — ilSfc, FvatfU^^KteSSk: 
V„^«ktJfV L ^©r^{c^ U F U — S^ArC* 1) , dftldJ; D scFvtt, 
^^©^^^^^jt^^T^^^^T^^ (scFv©^mfC"3ViT«, 
Pluckthun ITThe Pharmacology of Monoclonal Ant ibodies J Vol. 113 (Rosenburg 
and Moore ed (Springer Verlag, New York) pp. 269-315, 1994) £#$0 . * 
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t 

Z\£Iz£*dX±\Z ^hybrid hybridoma (auadroma) \z J;otM$f5 £ <h/^ffi5fc. 
£ (Milstein C et al. Nature 1983, 305: 537-540) .' £f c g|ift}©-S<E>IgG£: 

mm-r^imRmmcDm^, -£rm4m&&fcT-*mm\zmA-?z> - ttiox 
^7$; mam^MT ctc^o xtimiz-o^x^?- u ms.^(DigG^m^ \z 

^$tl)utfetU^ (Ridgway JB et al. Protein Engineering 1996, 9: 6 
17-62L Merchant AM et al. Nature Biotechnology 1998, 16: 677-681) ,\ 
Fab' *fc¥mz%m-?%>Z\£\Z&-oX%— W&m'&.tiifo&ftQ^* * 
10 fcf— JjOffifcfrbfflUVrz Fab' S tf-PDM (flr/jfo-phenylenedi-maleimide) \ZXT 

0, . ll&3#L#£i*Fab' W±*ai«Sii-zJBM#att F(ab' ),SfWT«Ci 
#til3feS (Keler T et al. Cancer Research 1997, 57: 4008-4014) , £fc 
Fab' -^3-- h D^ffi (TNB) Fab* (SH) ^CD*rL^^f>t^<b 

15 #W^^'ni"^^?* i fe^je>tiTV^ (Brennan M et al. Science 1985, 229: 
81-83) . 

<fc^*0tt 0 fC Fos, Jun & £ \z E&*T£ u * i/ > y /I- & JB V* § Z\ £ % 

m&z> 0 Fos. juntetf^^-r^— ^u^-c^—^m^mzm 

j&'TZZ.t&mm'tZ. Fos O-f ^>^y/1— SrttijnUfcFab' «h Jun O-^n^: 
20 #Jnbfcfc5 — ^CDFab' *56SWS4T*. aflJ^frTTBTcUfc*** Fab' - 
Fos. Fab* -Jun^S^bS^^S^tt«fcoTr«WS1t Ffab' Jj^JSKT 
#3 (Kostelny SA eta al. J of Immunology. 1992. 148: 1547-53) „ Z\<D?5 
'i*«FaV fcfcilBJtStiT, scFv. Fv U£\z&^X%mm~%t&X&Z> a 

25 A tt— ^<Z> cross-over scFv ^if O^n^-f "7-T&3o ^£ D "Stf)^ 

♦ 

A, B E&SfeGD V„ £ V L * 5 »£ffl&©Jfc*iE«4SV> U >*-T^Cl £ \Z iot^I 
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* 

i 

Snfc V„ (A) -V L (B) , V„ (B) -V L (A) &m ^T'Vr-a^f ~?-*mj&t2> ZtlZk-o 
TtB3fe<5 (Holliger P et al. Proc of the National Academy of Sciences of 

« 

the USA 1993, 90: 6444-6448) . 

• Z<Dm. — ®<£> scFv £ 15B3&©£©H£ttfcJ**fcWfiV>U >%—Xl&&(— * 
5 i^-f 7#f-f :Kipriyanov SM et al. J of Molecular Biology. 1999, 293: 
41-56), j§ii5&X5/&il&taobs-into-holes: Zhu Z et al. Protein 
Science. 1997. 6: 781-788) SrfTO £ tCfcoTI «r©»ia*«3tS«5 d t*> 

-SOD scFv * 15&^&<0£ttftJfcRWfiV>U >*-ti^CtlCkoT^ 
10 fiTM sc{Fv),t>3«#£1£#i#i:fcD#<5 (Mai lender WD et al. J of 
Biological Chemistry. 1994. 269: 199-206) . 

mfcmmwtisxiz. mm** #ux?p>^un-jv (peg) m<D&mjHr- 

T BE ?t5i $ tlT V i £ o 

■ 

©thft#^n:i:^t-5 (HBR^Wtliffi^MS-^WO 93/12227, WO 92- 
/03918, WO 94/02602, W0 94/25585, W0 96/34096, W0 96/33735#B8) . 

fttM***5ffim*. f&mmyKDffifcmm, a^zsim<Dpj^mmt. thia 

k 
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thittrimz, nMf& (reshaped) k h&ifc£%ffi-2n2>&^&ii¥X&%o t 

zPr-ffcl^Cteu ^V7>1fcfcOCVl£thtfifc(D7l'—& r 7—?W$, (framework r 
egion;FR) tCt£fftbfcDNAi3#l£, /I- 7 

#l^aim^l8#^EP 239400, ffll§5#f*ttJi§&ll#-^W0 96/02576#H) 0 CDR£r 

15 sy^g^bT&J;^ (Sato K et al, Cancer Research 1993, 53: 851-85 

6) o bm&&&<D7u-2± t 7-?mmzwmi<Tb£.^ m®k 

#f^tB^^IS#^W0 99/51743#EI) o 

20 ^iitttn ^uft^^n^mztt^TVtfyFmmttmm&zft-r 

Elftftf, ^CDMSK (S^fr^) 3fcfcJ:DIE£«$ftfcv^ 
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10 ^S#lf5ct^t§. 

■ 

IL-2, .3, 4, 5. 6, 7, 9, 10, 11, 12, 13, 15, #JgfcH^ (GM-CSF& 

£) , -f>^-7xD> (IFN-a, IFN-/3, IFN-rfc£> , CNTF, LIP, 
Oncostatin M, CT-lfc£&mtfZ>Z£tf~C%Z>&. jftU<tt<>^-7iD 

20 >t&D, #i:^U<^ii<>^-7in>-e$§. 

a 

-f >^-7xn>»CttIFN-a, IFN-jS , IFN-r, IFN-r fcfa^^n*. 

■ 

TSJ^T-S^i^^-So X, I FN- a , IFN-j8 U BtffClFN- r tt I 3H . 

25 IM-i 7xn>gfHcCDfJtLT, Mill (GenBank ACCESSION No : 
J03171, Xltt: Uze G et al. Cell 1990, 60: 225-34) &£tfAR2iI (GenBank 
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ACCESSION No : U29584, Xfft: Domanski P et al. J of Biological Chemistry 
1995, 270: 21606-1K LutfaUa G et al. EMBO J 1995, 14: 5100-8) Sr^Tf* 

« 

S (A^>^tf) Wfsns. #3893fc:$5^*m, *58MOU^>H«IB 

» 



X. RT-PCRlC«tDL0^«fc^H«©Rl3E^<t)lHliR*ff "5 :Wf5. 

cneoBrfiMWtfc** s#^MJ3^M^) sja^soawsbv*. 

• « 

H0pJ^^OcDNA^lHliR-r^) o QWtttffrt&ZfJ'i'*'-* CDRJ: D fc^iSM*© 

«LS!5g#fC^ (C L ) tC^T-S^^-f^— SJHUSilfcaiT**. £7c, in 
vi trofc^T U >^£&^fcT£ £ £ &T#3o uMffl V^TscFvfc b < « 

trLAMJrL-*^^^ * $ - £ ffiBfiMfcttSS^ £^ - & ©SMS fc* A U 1 & 
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* 



(2) u*f>Ko**ostt mn£\$mz?3i^) ^-rm^wo^mmzimpi 
fgr^^-rycDS^-e^n^^j^^n^v^ as> nest-so, £ 



* 

Kit, Flt-3> IL-2g&#\ IL-5g*#U G»hCSF5«##**lf * 21 

25 T#-5o ^©ftk ±E^fc*ViTffiffl"C€*«IBIiatbT, 09*.fc& NFS6(h 
FDC-PK FDC-P2> CTLL-2, DA-K KT-3^£*£lf SCtmS. 



- 22 - 

.5 ft, m^i±n«, ifi#:^^-iS, ffiM-r^)^<h^T#^ (Antibodies : A 
Laboratory Manual. Ed Harlow and David Lane, Cold Spring Harbor 
Laboratory, 1988) #*, Z.tl*>\zmMZn& fcOTtefc^o 

10 *^BJ©in:#:^ 0U;U£, ARli|:fc£tfAR2il£^ty I >^-^aiP>^ 

* 

«eBa/F3£#-:&bfc. -en-^tKDMISSrBALB/cOJlie^^bfc. 
ta#:ffi(D±#bfc^-7^7.©WKcfcDpolyA(+)RNA^ttStBb, RT-PCRlcT 

fee ^MMlll^ffl^fc7 7-miSAtCT^ARimta#:Ji^7 7— i^Sr^b 
fe 0 ^fel^a^^MAR2m^AR2^^Ba/F3^ > TC7X»llift5fe07-1' :/9 
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sc^mmm^m^^i-jvmntm-hinge L zE2<m<Df^\zwxh. scFv- 

BaF3-ARGte, Ba/F3fCARlfIR^AR2ii©^-n^n<D^Mn^i:G-CSF^^#:©IH 

• iriARimirC^pT^m^ : AR1-4K AR1-24 

♦ SAR2«Si'*<OPl*fiS« : AR2-37, AR2-1L AR2-13, AR2-45, AR2-22, AR2- 
15 43, AR2-40, AR2-14; AR2-44, AR2-33, AR2-31 

» 

20 — - — : . 

* » 

• V H V L 



25 • AR1-41 1 2 

AR1-24 3 4 
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5 



10 



AR2-37 


5 


6 


AR2-11 


7 


8 


AR2-13 


9 


1 0 


AR2-45 


1 1 


1 2 


AR2-22 


1 3 


1 4 


AR2-43 


1 5 


i a 


AR2-40 


1 7 


1 8 


AR2-14 


1 9 


20 


AR2-44 


2 1 


2 2 


AR2-33 


. 2 3 


2 4 


AR2-31 


2 5 


2 6 



&mm&i&&m-24<Dm&, ^-h^-£fc-£^2«ifi#«, AR2-13. AR2- 
15 31, fc5W^2-44-Cfc<5££jW£b<, ffCARl«IK^ARl-41©»-&, A- 
h^- <hft3^AR2§l^te, AR2-11, AR2-13, AR2-14, AR2-22, AR2-33, AR2- 
.37, AR2-40, AR2-43, AR2-44, &5 V>«AR2-45-?&3 d bV>. AR2-13& 

<fctfAR2-44«, AR1-41*5 J;t/AR1-24(Z)M^©^^^UT/1- h^— £&3 d t 

' mmmmLBtttovt zttR*- (f. viii/f. vnia, pz, m tm/ps~>*xa) ^ 
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10 



15 



HMtcEJfcOtoH? 1 (C4b, MCP> CRL HH^F) 

m : F. IXa 
: F. X 

ffiH^-.F.VIII/F. Villa • 
IHfF. VI I late, F. IXatF.X©M^^^-r^>il<h^J:oT, F. IXa «fc -5 
F. XO^tt'fb^itBiT-So ±IB©!^tF. IXa, ^KF. X<£>M^£f5^t" 3— = 
ttfcvfctfWcte, F.XcD^tt^^^-r^f^ffl^t-^fe©^^^. 
^©^Klte, *iB^F. VIII/F. VIIIacDf^fflafg^^'r^^ffl^*-^"^ 

#«Ei~* testis . 

(b) jfiL^H^H^Eg^^^^SMH^O^J 2 
: ZPI 

:F.X/F.Xa 
^ : PZ 

^■PZteu serpin^T^ U— ©ZPIfcF. XaK:^"*"* ZPIfc«k5F.Xa 
20 (C) «MHH^P^S^(c43tt^^H^F©M3 



: hn>fc> 

: TAFI 



25 



*iBT : TM 

MH^TMte, bn>H>££STAFI©?£4£ft;£*#3|-r5, T&:bl3, hn>tf 



mm : bp>t*> • 

mm^-. TM/PS 

TM/PSv'X^Ate, hn>tT>^J:5PC©fiH4'fb*ii3fi"r*. "T&fr^ bn 

(e) »#JE*B©*&H^ ©0! 1 

: Cls 
SI? : C2 

: C4b . 

C4bttClsfc«fcSC2©^MSME3i^*W*rs. Tfcfr£Cls'£C2©M#£IBS!rr 

(f) »#S«©»H ; P©«2 

: tt#fMt|£r IB? (Complement Regulatory Factor I) 

mm. : C3b 

* 

MH^P : tfiffftm^^^HHT (Complement Regulatory Factor H) 
Membrane Cofactor Protein (MCP) 
Complement Receptor 1 (CRD 
Complement Regulatory Factor H, MCP, CRlte. Complement Regulatory 

♦ 

Factor Ilc«fcSC3b^ffiH5ftMll&W"t'5. -t1&b%. Complement Regulatory 
Factor IiC3b©W**Bili'*^aM*atttt#©4 , fctt» Complement 
Regulatory Factor H, MCP> CRlCDSSffi&fWf* feO^fiEf* £>n3o 
-hf2*§H^©*T, #t$f^UVi©«F. VIII/F. VIIIaT-^^o F. VI I I/F. Villa 
tt, hn>lf>«©aa4H¥^fciOIS^^»SS^S^ F. VI I I/F. Villa© 
MS^ftSWbTV^EO, *<DJ&WAMt>lZ\t>. ^F. VI I I/F. Villa 
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25 



«fc!) A&«KlBfi3£L&F..VIII/F. VIIIafcWLTfc. 



F.YilI/F.YIIIa©ffiH^tt*^rl/TViSIBO, F. VIII/F. VIIIaKl^Sns. •. 



5 



10 fisKSk ttH^»tett#i£te£#i"SK# 



« • 



mz\z, mm 
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§v>«'>^;i/@a^JtCHl i fob<«LSi^^ (C L ) fc^i&TS^'i'^-^ffl 

a \z m^rr zimkZMn t.-tz> iff© ^-r u — &/h v>tj* # u — ->^§fr 

15 -5^i:^pJtg-e^^o 

20 (2) iii • ill • il WMt>54«i?:iSt5S§v^Mt5 

ftztutftm*. j^-fc*T»«-raci*«T#*. morass 
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JR; M^iinkf, ififcZftM, mm-TZZttf-Z'^Z (Antibodies : A 
Laboratory Manual. -Ed Harlow and David Lane, Cold Spring Harbor 
Laboratory, 1988) ffi. cn&fclE5£3nS'b©*T?&fc:V>. '77>r —7*' 4 

#3Sl)l©=«#Stett#«, iA^ftSlSW. VIII/Fl VIIIaT?*5» 
T&to^»*33<fctf*K<&&^:#' ifii^HII^MaH^^F. IXa, 
F: XT £f*L<te, #EF. IXaiattfc&tt* irCF.XtrC^ 

10 #fPJ©F. VIII/F. YIIIa*IB««^M*attSE#^T©*ftTfmUfe. TfTIR 
05 F. IXa&tfF. X^tiftl^yXC^TfcMtfc. MftCifbfc^lS^^ 
^OJ»«5A^6»l!*ail6*#«l^- -77^5XD-7tti:I^U, A-f-7'J H-T 
Sflsfibfc. iaM (F. IXa, F. X) C^tS/W^'J H-T^n^Mb, 

irCF.IXa^ (MB, L0O <D»8K**-£F. Xia# (MB, L«) ©5S5i^> 



fSnfc-a^ttRftCHUttt, F.XIa (F. IX«tt^b»*) , F. IX (F. X» 



F. VIII/F. Villa (F. IXaK££F.XfiH£fb<0*&B'? : > ^>^'l4S:Mbfe, 

& & o T , F. VI I I/F. VI 1 1 aft#?£tt £*TT £ — b fc. 

±E-ra^snfczia4**tt»i#:K:wuTtt; f. vin^st hjtm&m^fcm 

(APTT)£fflV>, ^HHiafg^ffi'J^bfeo F.VIII^thJfiL 



20 &4km^) , F. X, F.Xa©^ 



(S-2222) , U >flg«fr<&f£3$I^T, 
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■ 

£K*<0XB12©H«CDR3E^J (E3«-ff :4 2) Sfc«XTO4OH0CDR3@H^J (SH^J 
4 6) ©V^fn^CD75yii2^^^§ffi*MSi«^fc«i:tli«. 
IJgWfctOTOfflffifeft^ligiBS^U _@."3>, SB04, SB05, SB06, SB07, SB21, . 
SB30, SB34, SB38 ! bL<teSB42©HiICDR3@2?iJ (^n^tHDMPm^ : 50, 5 
5 4, 58, 6 2. 66, 70, 74, 78 s feb<«82) ©Vifn^KlSBft©^ 

££JC, ^g^O±SB^WS*^Ji:UT«, XB12©H^CDRI3^J (SH^J#-^ : 
4 0-4 2) L < teXT04<2HfSCDRia?iJ (@B^'J#-^ : 4 4-4 6) <D\,*°fnfc<D 

10 75; mmm* e> & ^ * & » c n t*ti « t rw©tt*itt 

SB04, SB05, SB06, SB07, SB21, SB30,. SB34, SB38fcb<te 
SB42tf>HStCDR12#] (BB3?0#^ :' 4 8 — 5 0 ; 5 2 — 5 4, 5 6 — 5 8, 6 0-6 
2, 6 4-6 6, 6 8-7 0, 7 2-7 4, 7 6 - 7 8 *> b < 8 0 - 8 2 ) © 

*56W85lfiOXB12, XT04, SB04, SB05, SB06, SB07, SB21, SB30, SB34, SB38 

• u$mzsm<D]m*j^mwi<D7$.;Mffimz> ih?j#-^ : 39, 43, 47, 

.5 1, 5 5, 5 9, 6 3, 6 7, 7 1, 7 5&Stf£7 

Sequences of proteins of immunological interest, (1991)., U.S. Department 
of Health and Human Services. Public Health Service National Institutes 
of Health-^, An efficient route to human bispecific IgG, (1998). Nature 
Biotechnology vol. 16, 677-681, m\znm-ZnX^%7£1%f%1$ l &m^2>Z.t& 
25 T^-So 
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fcttjis-r*^m*«#vf «fc?>jw*:Wfc«* ^cpffF^, uttCMif^ 

15 



VIII/F. Villa, F. IX/F. IXa, F. XI/F. XIa©«*B«T**tltt, Jlli&*tff«n« 

ffiiiiisS5iEs.fi#e^t"JitT?ftie»ns. 

&&M<D*>%* ^55ttfeF.VJII/F.VIIIa«IIBfiT*«:tt^»fcJ:*ffiJlit»*ffi 

4 

R £*&tf<5gB £ 75: o T Vi 3 o 
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* 

.3 sic, OLtcmkmm*, mzm^.ssa.^.mPimm\z\,t, t>\i\z?-t.mzn2> 

F. m\\Zft^%fcm^%L-?Z>^ -f>tk^-«t§i:, F. VIII 

5 J&*##K:|S»UC££. 

ft - ■ 

* 

F. VIIIM^J£ffl^£ f £ftl^fe^ 3SNHfcSl8!l (complex concentrate) &Z>Wt 

v.v\\mn*m^*w nTMmt. mm-znz, b^u^s, 4>fa^Tii, 
KmcDY.mmMv&^tf. mz. -r>t:tf^- (.m.mmm timz^fx 

f. viii/f. vnia©mte> -r^-feF. ixa^j:^F. immtzmmr zmmtzimft 

fot, ^>fcfc**-©#ftfc;fefr£*rr, J.OF. VIII/F. VIIIa<Z>$iFiS£<fW. 

f. viii/f. viii ^zm^ir^mikm^Mthx, ik^cm, kf.viiis 

ST^^jEStC^*t-^©(-^T^^>^ttT^.<, F.VIII£«-&#£?MU 

iM^F. yini/^;i/SiE^^ocD}c ! bi^M"efei>o 7^->t*;v^^> H^B^ 

ST. (i)«#IHHM«J2:.<, (ii)«4*««*Tf*D, UiiK >ttf*-<Z>#£ 

25 ics^snr, (iv)- F.viii/F.viiia#^#w^^(D^§^#-r ; &^mffi©i'i 
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£ LTkt, W#$gG3/$#C4b43,fctfprotein S (PS) {d^TSC4b binding 
protein (C4bp) *«^tf6n*. C4bp«, C4b-C2b«^#a>5C2b£#«3ii-5£ 
PSOaP.C cofactorffitt*^5feS"ti-S^*^r-r<5. fi£oTC4bpte*i#^£ 

jkmm m m \zm v xmwft m ^^t. C4b*5 «t #ps tc^-r * — wftstt-tfitt a, 

10 C4bp<BftUB£tt#T5ftUB£WT5£#*.&n*. C4bp«IBT£ s k£C4b 

W5Si?t l/TOf^I fef t5. tot, IH^3J:tfC4Mc:*rr5 
- m&m l MjiW t> , C4bp<D^ &ft#T£>tfm! §ft« StX^o 



15 «Ngte£ 3 rr*ffi#-cfcs«'&K:ra:, ss*n;#«iM hA-f^fflsrrsfeo 

fleoTKfii#tttfi^-f;^f^ffl, sawtftufl, await* • 3Mt«i 



» 



45 • Kffi*ftUB£ : rr3B3Si& (El 



20 



t>U<«H^ IL-6<D«f|£ft#i-S 



25 tfi#ttJlil/h«je5fe3W*^Sr^r"r«»E0IS (ESi 



J feb<«^J, IL-7© 
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■ 

p 

^Wr-SEma mWM&M t>L<teli£$!K GM-CSF©at££ft#T£^#te'ft 
;W£T«Ml£^r$"<5BIlSfii (EH£ifi/&#J) t < Kii, Oncostatin M0tt£&& 

* 

25 »#:C4©^aitt^*ttxUT*^h— ^(SLE) SSI^jBd-TJli:*^, 
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W^M#)> ^»J> HWStt^J (PEG, Tween^K h8« (EDTA#) , 

20 -;K^ntfU>^U3-;k PEG#), >ttJMffi«ttai (#U VJW*- h80, 

HCO-50) « t #f /fl b T «t V > . 

tK n n-f h* H 7 f U A'J -y^xA CJ 3j?y-A, 7)17'^ >$2UX7 
25 i7, T^oi^yaX ^-y^R^y^^-k;^) tTSCtfeT^- 
jg, ('Remington's Pharmaceutical Science 16th edition*. Oslo Ed. (1980)3? 
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il/B b#3 (Langer et al. , J. Biomed. Mater. Res. 15: 267-277 (1981); Langer, 
Chemtech. 12:98-105 (1982) ;*ll^f<F» 773, 919^; HfaWiftttfflK&W (EP) 
m58,481-*t; Sidian et al. . Biopolymers 22: 547-556 (1983) ;EPS§133, 988^-) < 

DjiH^^tl^feWTag.-S^ -^CMTfi, lBM5fc9 v 0. l~2000mg£l 
§M\ZfttfxmuWt J 3-T Z> Z\ <h#T#£o <£ b < tel~1000mg/B , 



K:J:D#3;b<te50~500mg/'B> ftfe$f £b< telOO~300mg/BT&£„ £n 

* 

te : ?mm*?T?Z\t%m&Bnz>o g^tbTte, naked:/^X5 FidJ:^ 

btilfiltS^ (Adolph ^^f^VAftj , CRC Press, Florid (1996) # 
m) , nu-( H^?fOh*-XS#t:tg (W093/17706^) tt^ 

^g§€^-r.^^#) fc^D-r-^ft^^^n^o ex vivofc^ 



■5 



^ra^ ;u*«jfe&fliJB bT««s:^#iis^^^^#b.T, mmm 



cits. 

fflvisfc*©^^ hsstt-r*. i*5/h^n *offi> aMffi, » 
wtcff&snssw^ Tjm— limit, i&Mm, ^rz\tmm^m^mm.vtc^ 

W^&S* V >T— bT43 < £ t t>T€ 

0 2 ttpcDNA4-g4L*«fcrXpIND-g4L©tf A««*^bfc0T?fe*. 

04ttfitF. IXaSi#XB12tKF.XS:#:SB04, SB21, SB42. SB38, SB30, SB07, . 
SB05, SB06, Smiz&QftM^frm. IXa/^iF.X — WWtttfM*©, F.VIIIaa 

XB 1 2/SB04. XB12/SB2L XB12/SB42, XB12/SB38, XB12/SB30, XB12/SB07, 
XB12/SB05, XB12/SB06, B12/SB34<Z>JlgtCi£tt# J lfia*o&. 

i 

0 5ttfitF. IXatfi#XT04tW.XK:#:SB04, SB2L SB42, SB38, -SB30, SB07, 
SB05, SB06, SB34K:J;OfP«bfc^.IXa/^.X=:ai#»ttSi#*fc»aXT04tft#: 
F.VIIIa^tt^ai^L/fe^^bT^S, fit#:^O^«10/ig/mL 



- 39 - 

■ 

• Ug/nL)rC*«>. XT04/SB04> XT04/SB2L XT04/SB42, 

XT04/SB38, XT04/SB30, XT04/SB07, XT04/SB05, XT04/SB06, XT04/SB34te . 
F.VIIIailig14<Z>i:#£^b£. 

EI 6 tt, 0 4 (D4 J t s « ! fe?g'l4<^^^ofeXB12/SB04^-OViT/ «*"fe«flE*T?© 
5 f.mumm^MMVTc^m^VX^^o tiMR, XB12/SB04«*&#££«lK: 
F.VIIIa£l?gt£cD_t#£^Lfco 

E17«XB12/SB04, XB12/SB2L XB12/SB42, XB12/SB38, XB12/SB30, XB12/SB07. 
XB12/SB05, XB12/SB06, XB12/SB34#&TT®, «^HB#r B i (APTT) ^©J^bfc 
Ig^UTl/^o ^S?»O«*ttXB12/SB06^MUTtt3.4/zg/mL, ^tl^'ft 
10 «20Mg/mLT^^) o XB12/SB04 V XB12/SB21, XB12/SB42,. XB12/SB38; 

XB12/SB30, XB12/SB07, XB12/SB05, XB12/SB06,- XB12/SB34«, ' Stfr*#«ETt _ 

0 8 &XT04/SB04, XT04/SB2L XT04/SB42, XT04/SB38, XT04/SB30, XT04/SB07, 
XT04/SB05, XT04/SB06, XTO4/SB34#«ETT?0, jrtnilllf Hl^rM (APTT) Sffli^bfc 
15 *g**^bTVi*. if[#:^CD^«XT04/SB06iCilbT«10Mg/inL, -ttlSkH- 
«20Mg/mL-e2&-g>, IS*, XT04/SB04, XT04/SB2L XT04/SB42, XT04/SB38> 
XT04/SB30, XT04/SB07, XT04/SB05, XT04/SB06te, &ifc#ftZET tit^VX, M 

El 9 \tm 7 , . m 8 GD^TftfcMSBtPifl (APTT) ©^fi«fa&*©i«3^ofcXB12/SB04 

B12/SB04tt«Rag|fe#WK:«IHKFWOStta*«:^bfc. 

HI 0 — 1 3 tt, pISRE-Luc«AK562iBJ^^t-^^#©ISRE?g'l4^^b 
f^CtSS, □ttIFN-a2a, •te^*©^ii:<£ifiARli!L trtAR2«— 

25 ISRESffitt-fcT^SCt^bTViS. 
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* 



t hARlSIS:t>*AR2m^n-€ : ncD$iB^^^©C^^FLAG (AR1FLAG, 
AR2FLAG) *>b<ttHis6 (ARlHis, AR2His) ©^£tt^bfc«W^£#© 

TttSbfc. "7^^^qB«B»a»Ba/F3K:t hARl&<B*IHfl&^M«i<H:SFg$#*H 
AR1H i s b < «AR2H i s £ b fee 



15 CSfe&fifll 2 D scFvS^^'I'^^U— &*><D%mft 
(a) 77-^7-f^7U-©;0->^ 

a 

^^^X©»aicfcOpolyA(+)RNA^afctib, RT-PCRKlTscFvSr^&U scFv 

«*bfe(J. Immun. Methods, 201, (1997), 35-55) «, 7^f ^7 U - (2 
20 x 10 9 cfu) £50 mL 2xYTAG (100Mg/mL7>tf~>U 2%4f;iO-;*S«f2xT 
Y) 0D 600 0. 4-0. 5*T37t:{CT^bfeo 4 x 10 n <D^\;W\°-^ 7 

-5>VCSM13£iJIJA37 , C, 15^M»«bT*»iS1i"fc. £ £ £450 mL 2xYTAG/ 25 
nl lmol/L IPTGSSSJnU 26r lORrlffli&Slbfc. 3*iL^«K:T**±«f 

* 

U lOOmL PEG-NaCl (10X^UX^^>^'J 3—^8000, 2.5 molA NaCl) *iB. 
25 4"C* 60#IW#«bfc. 10,800 xg, SO^IWatifrfcT^y-^fetORS^ 

tdR%£40 wL<D7k\zmmiy, 8 mL PEG-NaCl ^1^, 4*C, 20#HOTtbfc. 1 
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0,800 x g, 30#BHfrfrfcT7 7-S>&i£«3i*5 mL PBSfcfflHSbfc. m&Wl 
"CH M b AR 1 FLAG <h AR2FLAG UNo-We i gh Premeasured NHS-PE0 4 -Biotin Microtu 
bes (Pierce) &m^T '\*tt>WNk\s fto 7y— v^-T^U — K100 pioltf) . 

« 

t^5 1 >^liARlFLAG ! foL<«AR2FLAG*JP^, 60#ffl#iJK tmMZitfr. 5X M-P 

■ - 

5 BS (5%7,^A^Jl/^^tTPBS) *tfiSfe^L/fcStreptavidin MagneSphere (Promeg 
a) 600/iL^iJOA, 15#IW*S'&S-fr&. tf-X£l mLOPBST (0.1% Tween-20^ 
trPBS) tPBSKT 3 0.8 mL<£>0. 1 mol/L ^U'»/HC1 (pH2. 

til 2 mol/L Tris§«&JObT+?nU *f$cti?g$ (OD 600 = 0.4-0.5) XLl-Blu 

• * 

10 e 10 mLfc'^ttK" 37^, 30#fi3S£S-f 2> Z. t^mm^fc. Z.n&lfflkGT'ls— 

bizfctf, zowmmhtt. 3 p — - £ mw. b , 2xytag(cto, od 600 = o.4~ 

0.5ST?37t:K:Ti§*bfc. i«SK10 iLC5mL lmol/L IPTG, 10" pfu^;W1- ' 
7 7— ¥ (VCSM13) Sr^iPb37t: 30#ffl#«bfc. S^&iim, 25/ig/mL^^- 
v-f->>£^-tf2xYTAG lOOmLKMHHU 30*0, lOPtFmli&^bfco 3S^»KT 
15 JMJbiffSmJRU 20 mL PEG-NaClSS^. 4*0, 20#lffl#ebfc. 10. 800 x 
g, imT$M>b\ZX7 7 — i?&tt.m2it, 2 mL PBSfc«»bfe%>©^0/^>=. 
>^fc#^ b fc. 20 @ ©A > tf-&Z If— X&PBST iPBS^T5IMTo^fe# b fc, 

o->$ELISA{CTMiRbfe„ 

20 

(b) 77—^Eim 

±E©'»^^°-— *150mL 2xYTAGKlffiSU 30 , Ce-^«bfeo C 
©5mL£500mL 2xYTAGfC^®, 37*0, 2mm^^> ^-7 7-5?2.5 x 10 
9 pfu£0. 3ju.L<^lmol/L IPTG*'&ty2xYTAG*100/zL«jtob37 , Cte:T305MW#«b 
25 M^T30t^CT— Hfcig^b, jSifr±i&€:ELISAfc:ftb&. StreptaWell 96^ 

2 u$>-i ?—7°V— V (Roche) £1. 0wg/mLtf^>^ARlFLAG : bb<»AR2 



FLAG S^tf PBS lOOjLiLlCT-^n-hbfeo PBSTfcT8si*L£tJK*»V»fc8k 2 
w/v % M-PBS 200tfLT?-Hft:/ny*>^L;fc. 2% (w/v) M-PBS£Pfc€> Z.Z\Z® 
*±»*JOA40»IBIMibtft#:&tt'&« ; &fc. «^7 7-y«2 w/v X 

M-PBSiC.T^bfcHRP^^i5iM13Jn:#: (Amersham Pharmacia Biotech) <hBM blue 
PODSJt (Roche) TlfttfJU fim<DmMz£ OKJSSffltbfc^ A450©{il£ 

(c) -Eaisafei^.n— >a& . 

ELISAJCTHttTfeofc^n— >©77- VWL'fr*'??* V— PBG3-F1 (5'- CA 
GCTATGAAATACCTATTGCC -3' : 2 7 ) <hPBG3-Rl (5' - CTTTTCATAATCAAA 

ATCACCGG -3'/SH^J#-^- : 2 8) SrfflV*TPCRK:TscFv<S«*JiBb. -tfcitt 
SB^J^bfeo 7 7-»mL, 10 x KOD DashM«2ML, lO/xmol/L^-f ^ 
-*0.5mL^> KOD Dash^'J^— t? 2.5 U/wL) 0. 3jLtL£#trP 

CR£OM20mL£, Perkin Elmer9700T?96r, 10#, 55*0, 10#> 72*C, 30fJ>, 3 
OlJ-f ^;KO*B«Sffofc. PCR^, 5tfL©EJfc«fcExoSAP-IT (TYvtA) £3 
MMRftlU 37^. 204HW* 3l#tt*80'C, 15#W«aUfc. Z.Wy?MZ.~D 
V>TPBG3-F2 (5'- ATTGCCTACGGCAGCCGCT -Z' /WM^ : 29) &3WSPBG3-R 
2 (5'- AAATCACCGGAACCAGAGCC /WM^ : 3 0) Sr^-f^-i: LTBigDy 
e Terminator Cycle Sequencing kit (Applied Biosystems) teTRj&ftffl^ A 
pplied Biosystems PRISM 3700 DNA SeauencerT*ftbfc. i»E2WSJ££3 

n45^n->-foB^b^o 

■ 

scFv-CHl-Fc^UT^$i±^feJe>{cCAGGyD ; E--^--Tmiti$n^l:hi/^ 
j-JVmmt-l >hn>-CHl-Fc ( k M gG4 cDNA) ©W^SHHM hSrfrbTscFv 
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&ffA"C£*58K^* — pCAGGss-g4CH^raIgG4£#lf6b;fc. Afo^il 
Tfg^£i*£fc&^IgGlCQ knobs- into-holes (Ridgway JB et al. Protein Engi 
neering 1996, 9: 617-621) £##&ClgG4©CH3£B£-\©:r5 / M«&#£ffr& 
bfeo A^^^«Y349C> T366WOfim^T$..^, B^-f^«E356C, T366S, L368A, 

♦ 

5 Y407V©W^#:Tafe£o M#<9h ^BWa-KfeHifc (-ppcpScp- ->-ppcpPcp-) £ 
iAbfc. ^fcA^y^^t: hIL-3®>-^;H2^J^, B^ ?"K:teh HL-6© 
v-^^-JVSH^J^ffiViT^^b/!: (pCAGG-IL3ss-g4CHPa, pCAGG-IL6ss-g4CHPb) „ 
^SSB^'J £95tMRbfc#n->cc> scF yMK <D PCRg^ £ S f i U iri AR 1 II ^ □ 
->tepCAGG-IL3ss-g4CHPa^ mAR2II^ o-M3pCAGG-IL3ss-g4CHPbte:+J-:/^ 

10 n-->^ ; Ufc. ^ARlii&mn;AR2li^n->45 x 45®^it2025a^(D^:m^ 
.i±{COViT^^^^-^HEK293«tcU.#^x^ h75 >2000£/8 WT h 7 > 

» 

15 (a) ummmry^ 

BaF3-ARG«^^XlL-3^#te^mfflMBa/F3^ARl^WM2m^^^^<t 

G-CSF^#:©iffl|a^^^ £ <£>3r ^ 7 #^<Z>§£5!^ ^ ^ — i&SA bT^Sr b feo B 
aF3-ARG«IFNa^#bTii5fib7t 0 3mifct£bfc^x;VMS 9 lxl0 3 {@<D*fflK5«fc 
W>^;i/^t?0. lmL(D^-e96^x;i/yi/-h^SISb^: 0 4BF B ^^10jLt 
20 LOD^,«icfiiJS^SF (nacalai tesaue) £«IU 2f$P B 137 < C^b* : |&A450 
SrStebfec 

(b) DaudilfflJ!Siim»JT^-fe'r 

* 

DaudiM«IFN(c^bT^S'[4^^Tt: hBWe^S. 1*>?>£<§rtr 

» 

25 0. lmLOigirc^xJI/^ D6. 25xl0 3 ^@©« : S:96^X^^'l/- Hcifgbfc. 4B 
rBliM^10AiL©^M^a>J^^SF (nacalai tesque) £»JU 2^37*C^ 
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5 f : l~26 (C^-To 4ia#:© ; &^^^OT^J#^^©P^«> _LfE^ 1 C^to 
(d) ISRE£fflV*fcl//}?-^— v 5 — >7*;t'f 

. 3 mL <2 OPTI-MEM ltd 100 juL <D DMRIE-C (Invitrogen) &i£inl/fli#0;&fc 
OK, pISRE-Luc£40 jKgSSJPU mW<0^kMM.\ZX 20 ^ffbfc. dfrlS: 
8 x 1072 mL OPTI-MEM I fcfiSbfc t h« K562 fcfiP*., 37^X4 Iff Wig 
10 mvtc.&, lOmLO 15XFCS-RPMI1640 ^SPbMlc— Bfe^bfe, 510, 3i'i>*S 
^JCTlEl^bfc K562 £ 10. 5 mL CD 10%FCS-RPMI 1640 T?*Ml^b 96well ¥JS7° 

* 

V— Hi 70 ^L/well TSab^Co 
ia#:ii^T^AHEK293ig^±?f4 1 ^>bi specific scFv-CH£IgG^#T12. 5 

ng/mLfciS^HML, 3EK: 5«*R*2WI*f^»bfc- fc*W*Bispecif ic IgG38 
15 §JC0S7#*±J*£2f&fc:iMKU JSfcSteM^I&ffcSbfc, utlS, 

^— ^7^$ H*«Abfc»BIS^30 /iL/wellT^JPb/to »14*rflB®wellfc:« 
IFN-a2a©5^WJ£30 ML/well^bfc. 37"CtT24KrIW«Ht^ Bright- 
Glo Luciferase Assay System (Pr omega) £50 #L/mL^Jnb^iS10#H£fibfc^, 
Analyst HT (LJL) fcT^S/^x^-iflStt&Wafcbfc (010, 011, 012, 
20 0 1 3 ) o 



CH»J5] Factor IXa (F. IXa) 2>#-<pm&ifc<Dfc 
5-1. M^i^M^'J H-^; 
BALB/cV^* (t£, ^§S^0#631*p, B*ft-^-U/H • 8BE*«fc^ 
25 MRL/lpr^T. Oi> ftJ8WJftRf6a», B*ft-^-UA'-) 5E£, Factor 
IXa/3 (Enzyme Research Laboratories, Inc.) ££TF£>SD#^l'fc- 10 III* 
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■ • 

•!£<£: UTFCA > hy&7&a.K> hH37 Ra (Difco laboratories) ) "C 

iTJk^a XtUfcFactor IXa/3 £40u g/head&TiS^bfc. 2ill«aKiFIA (7 
o-f>h^7yaA'>h (Difco laboratories) ) TivJI/^3>ftlfc 
Factor IXa j3 £40M g/head&Ti£#b£:o ^lfflllffllfflP»"Cj&iP^3£&3'-7lHlff 

* 

5 ^tc a Factor IXa/3 fC^fr^Mf 45vfM<£>-L#£ 5- 2 fc^bfcELISA (Enzyme 
l inked immunosorbent assay) TfltlS^ *^&^£bTPBS (-) (^I'S'^A-f 
^->, v^^~>^A-f ^^^^teViphosphate buffered sal ine) \z^^i\^fz. 
Factor IXajS £40Mg/headM^&#b-fc. *j»^jffi©30ft, ^£X<Z>fl$M •' 
• ^tT^77,5XD-T»P3X63Ag8U. 1 (P3U1£#?\ ATCC CRL-1597) 

10 PEG1500 (Dya-^7^/7f^^X) SfflVifc#feKlfieVi*fflJ&ltt^bfc, 
lOXFBSUnvitrogen) £"£trRPMI 1640^*6 (Invitrogen) (£CF. 10XFBS/RPMI 1640 
fc»»bfc]ifr&i(IHJI&&96 well culture plateldJMb. B*&1. . 2. 3, 5 
H^tcHATS^** (10*FBS/RPMI1640 / 2S5HAT 5 Ox concentrate i±R*WM) 
/ 5* BM-Condimed HI (D->a • &^Tt?J K'rA v2X) ) ^(DWM&'rt 5 C 

bfc^JifllSffiViTv 5-2 fc^bfcELISAfdJ; 0 Factor IXate*rr*»£«tt 
S^-r^SlttCtO, Factor IXaf^ffitt^-TS/W 7 U K-^SrSliRbfco 
^ViT5-3 fc^bfc^TFactor IXa©»£iS14K:#i-*+?n*gtt&8!Jj£U 
' Factor m\ztt~?2>*fam&&G-2fc^W7V F-y&Sftbfc. /W^'J h* 
20 96 well culture platefdl wel \&Tc D HB©*fflll&£JfSTS d £te 

iitf$m-£ntdfflfalZ'0\,*T* 5-2, 5-3 fcjKb&ELISA^fcitf+fti&ttiWJt 

• ■ 

©KTfc&flOttU Jft7K^e»ia#:&«ISI^fc« HMSSMtotf* APTT (Si W h n 

25 >^y^7.5 i >B#^) ^MS^-a-^ViClt^, 5-5 C^l/^StMl/fc, 
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5-2. Factor IXa EL ISA 

Coating buffer (lOOmM sodium bicarbonate, pH 9.6, 0. 02% sodium azide) 
Tl jag/mUcf&IRbfcFactor IXajSS:, Nunc-Immuno plate (Nunc-Immuno™ 96 
MicroWell™ plates MaxiSorp™ (Nalge Nunc International) ) IdlOOjiL/well 

5 T^a^> WT-ft-f >*i^—>3 Tween 00 20£#trPBS (-) ^mSfe 

$N£, diluent buffer (50mM Tris-HCl. pH8. 1, \% bovine serum albumin, ImM 
MgC 1 2 , 0. 15M NaCl, 0. 05% Tween ro 20, 0.02% sodium azide) Tplate$:^T2 
iWblockingbfco Buffer£Bfc^£, platetcdiluent buf fer"C^IRbfcx"^X 
ODfetMf £fcte/\-r:/y F-vcDi§*±^^100AiL/well^Snb, ^&T1P#P B M 

10 >^o.^-v3 >ht£o Plate£3HI&#^ diluent buf ferTl/2000^bfeT 
;^U*X^t^— fe'SIHH^^^XIgG (H+L)' (Zymed Laboratories) £ 
lOO/zL/well^siJPU MtlHfl'f>*a^-y3>tfc 0 PI ate 5:60^^ 
fg-fe^KBlue-Phos™ Phosphate Substrate (Kirkegaad & Perry 
Laboratories) SrlOOML/well^JjnU SMT^O'SK >^i^~>3 >bfc. 

15 Blue-Phos™ Stop Solution (Kirkegaad & Perry Laboratories) £rl00/zL/well 
miBVTz^ 595nmfc:*^«5ffibteS*Microplate Reader Model 3550 (Bio-Rad 
Laboratories) Till^bfco 

» 

5-3. Factor. IXa^fn^ttS'J^ 
20 Phospholipid (Sigma-Aldrich) *aE»ffi*E«7k*Tf*«b, S#««iaSJfi"f 
d£lc<i:tK- 400 m g/mLCDphospho 1 i p i d*S«E * m SK U fc. 0. l^vifitff • 
>&-&trMJ*««£S£8HK (filT, TBSB) 40ML<h30ng/mL Factor IXaj3 
(Enzyme Research Laboratories). 10£iL£400//g/mL phospholipid^^ ult 

* 

100 mM CaCl 2 ; 20 mM MgCl 2 £^trTBSB 5tfL£/W K— TiMJiffiflOtf L£ 
{C, 50 ju.g/mL Factor X (Enzyme Research Laboratories) 20mL^3 J;t>*3U/mL 
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Factor Villa (Anrrican diagnostica) lOtfL&Jn*.* g.U'VWfrfflRlfoZiktzo 

* 

fc, 50mLOS-2222^ (Chromogenix) SSfctaU MT30#IHW >^o.^-i ^ 
a>L1t&* a'J^S405nm, ^tflgftS655nmk:*tt*!BbtftSMicr6plate 
5 Reader Model 3550 (Bio-Rad Laboratories, Inc.) lc J: DMI^bfco 

5-4. tt7K©f£S*J;tf£E#:©*&Sg 

vitro"r«*bfc/W H— "^2 x 10 6 i@£, & S^U&yj 7^ > 
10 (2, 6, 10, 14-tetramethylpentadecane; fil^IIi) £2lElJ3iJ3£ft t*£#bT 

«BALB/c^-H^^^ (K, ^a&Bl$&P#5~6jI«, 0^t-JW • "J A'-^i 

15 IgTKA^CDSi^Mia^Protein G Sepharose™ 4 Fast Flow (Amersham 

Biosciences) % ^A^ffiViTff ofc 0 Binding Buffer (20 mM sodium acetate, 
pH5. 0) \Z.X 2 m^W^TzMfrtt 7 2±\Z.T 7 7 ^ U 10# ^i^»<Z>Binding 
BufferT^#Ufeo 5# ^A^*<£>Elution Buffer (0. 1 M glycine-HCl, 
pH2. 5) teTSMfr£»fflU Neutralizing Buffer (1 M Tris-HCl, pH9. 0) 

20 ^lfe„ zin^Centriprep™ 10 (Millipore) CtSffiL, TBS (50mM Tris- 
buffered Saline) 280nm©«3fc£a>S, 
A (IX. lcm) = 13. 5£bT^Effib£:o ©3te£©«H£Kk DU-650 (Beckman 
Coulter) fC-ra'JSLfco 

■ 

25 5-5. APTT (ffittWND>#^7^5 1 >lSlfflj 

APTTteCR-A (Amelung) £»cb£:KC10A (Amelung) fcj; MJ^bfe., TBSBT 
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• * 

%r$RVtz&i&fem 50mL, flUPk h-jfrjft (Dade Behring) 50# LXtfAPTTtSIS 

(Dade Behring) 50 mLO^^?:37X:T 3 ftmiMMVIto 20 mM<DCaCl 2 (Dade 
Behring) 5Qul%:m&&WztiQ7L2> ZL k\z£ vmm&Jfo%:ffli&'2 J &, «HP#IH& 

* 

5 

mmme>l Factor X (F.X) \Z3$? ZittftffifcvyFM 
6 - 1 . &^3cfcZ>7W F—^f£3R 

BALB/c^T, (& ftgEM&l$6iBfl&, 0*ft-^-'JA-) 8BE*«k^ _ 
MRL/lpr^T. («, $&gEH$&B#65I«* B*f t-^-'JA'-) 5BSK:, Factor 
10 X (Enzyme Research Laboratories) SElTOlOMUifc. 190®^ t bTFCA. 
ti^a XbbfcFactor X£40Mg/head£TS:-^bfc o 2Iflt!:FIATX7 
;Vv?3>fbbfcFactor X£20£fcte40/zg/head&T&#U£io aaiaiBIBWC 
jIflnftgE&'&Sr3~6lHlfTofc. Factor Xte^T*lfii»#MWiffi©Jt#£ 6-2 (C^ 
bfcELISA"C?SBgL fi^StUTPBS H tC^bfcFactor X£20Sfcfci 

■ u-^mmm&> ?mm^m^ft^m\zm^mmm^^o io%fbs/rpmii64o 

^mzBMhfzM^B^^ well culture platetcMb, Hfc-^l, 2. 3, 50- 

fee K^BM 0 @ fdMSl b fcig^ _tt» £JS V>T 6 - 2 ic^cb fcELISAte J; 0 Fac tor 
20 Xtc^-rsag^iSttSiBajtbfc. Factor X^?£'l4£*r-rS/W :/U K-T&S 
jRU 6-3^bfc^^Factor Xa©»*«ttK:*r'r« t f , »lffitt.*a9^bfc. 
Factor Xa t»t5 S ft WW ^ 'J F-tS, EJM&SR * 2 HJff 5 £ 

25 5 - 5 fc:^ b ttm-emm b fc. 
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6-2. Factor X EL ISA 

• Coating bufferTljug/mUc^lRbfcFactor X£\ Nunc- Immuno plated 
lOOjLtL/wellT^atft, 4tTT- Ift-f >*a^- ~>a >bfc. Tween (8) 20£"aty 
PBS (-) T3[El&t§^> diluent buf ferT?plate&MT?2l^iablockiiigbfc. 
5 Buffer£l$£&» platefcdiluent bufferT^LfcT?*<DfetifiLfit 

!/y F-V(D^«±?SS:^Ob, ^iSTHPtW-Y ^a^-v-a >bfc 0 Plated 
308fc#^ diluent buf ferTl/2O00WU^:T;i/^ U -fcX7 7 ^— tf^fi^^ 
tfCTC77,IgG (H+L)£8sJnU ^TlP#r^-T >^r^L^-V3>Ufeo Plate£6[Hl 
#fc?§M^ fg-fe^MBlue-Phos™ Phosphate Substrate (Kirkegaad & Perry 
10 Laboratories) £100ML/well»]U ^2&"r203M >*=l^— >Vfe 0 
Blue-Phos™ Stop Solution (Kirkegaad & Perry Laboratories) £rlOO/iL/well 
^JnUfc^ 595nmK::fefr ; 5©7 , ^£:Microplate Reader Model 3550 (Bio-Rad 
Laboratories) TlgUfc. 

• * 

15 6-3. Factor Xa"f fttf£t£&te 

TBSBT 1/5*SR bfc A-f y U F — "7it*-htff 10 m Lt40/zL<E>250 pg/niL Fac tor 
Xa (Enzyme Research Laboratories) £^t?TBCP (2.78 mM CaCl 2 , 22. 2mMU> 
mn (7*77r5 1 'WJ> : ^X^j^vWzU >=75 : 25, Sigma- 
Aldrich) £^frTBSB) SSfllU MTl^>+^->'3 

* 

20 20Mg/mLyn h P>fc*> (Enzyme Research Laboratories) 43<fc££ 

100 ng/mLStt'fttlS^VB^ (Factor Va (Haematologic Technologies) ) £^ 
trTBCP*50MLSSJnbT^iaT?10»KKJS$ii-fc. 0.5 M EDTASrlOw LS§;&Dl-£ £ 
tKiJzOKjSSffibSii-ifc. HflDSJtEi&iRK:, 1 mM S-2238*£i& (Chromogenix) 

« 

25 ^£Microplate Reader Model 3550 (Bio-Rad Laboratories) TfEBjEbfe. 
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ttF.ixaSi#»av>j4fiiLF.xtt#*m^-r*A-f qiagen 00 

* 

RNeasy" 0 Mini Kit (QIAGEN) &m>TIB93»flBlfc©;&fefc^V>;£MA*#ffib 

Superscript cDNA^J&^XxA (Invitrogen) £JH^Ti&i313*f2ifc©;£&K:^ 
RT-PCR&K: «fc 0 — *j»cDNA*-&^bfc. 



7-2. ^mm^^^?^\z^^mfmt^mm^f 

10 ^£*K#H0Rl3£fa« (VH) cDNA^itMSJB^^—tbT, Krebbere>© 



ft (J. Immunol. Methods 1997;201:35-55) \ZtiMt<DW7 7 4 v-jg^s, 
yHFy7^^-I^tl^fflI^fc 0 #-0. 5mL(D100mM HB ^'f^-S^J: 
lOOjtiM HFy^-fv— ^tl^/B^T, £J&S£25aiL ( 7 - l^rlSSSJbfccDNA^ 
»E2.5mK KOD plus buffer , 0. 2mM dNTPs, 1. 5mM MgCl 2 . 0.75 

15 units DNA polymerase KOD plus ) SUMbfc. PCRte, iJ— 

-f £ ^-GeneAmp PCR system 9700 (Parkin Elmer) Srffl^T, cDNA0rJir©l&* 
O^^tttUSCT, 0km (98"CT'3^BUnSfe^, 98^ 20#, 58*C 20#, 72T: 
30#^e.^:-5 J RjiSSlit'f i7;U^bT32lJ--r^;W) &V>b&#B (94t:-C3^iP 
fttik 94X: 20f3\ 46X: 20£k 68*0 30©J&*5fc:SKJ&£llM bT5lM 

20 $6^94*0 20#> 58t: 20#> 72^C 30f3»&>Sfc£R/££11M ^;V£bT 

« a 

^C^cffij^^b^:. BW©1MX (*Sl400bp) ©JtfiBfrJf SQIAauick Gel 
Extraction Kit (QIAGEN) SrfflV^ SS#aSW»IB«©^*6T*»i4b, ^MtK 
30tfl"CiSfiibfc:. #DNA$r.Jt<Z):&SIB?!]teu BigDye Terminator Cycle 
25 Sequencing Kit (Applied Biosystems) &m^. DNA*>— £X>-iJ"-ABI PRISM 
3100 Genetic Analyzer (Applied Biosystems) \zX, ^#^^#!2t^©^^(C 
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m^^vfc ttffizz X* &fc\stz.w$m*Wfrv ~? v genet yx-sy/rc 

Version 6.1 (Genetyx) fcTJfc*fe##r U .g&SK^&^rrsfcaSa&bfc 



7-3. ?n-->?mffi&^&mmKmfr<Dm 

m • 

■ 

Sfi I«tfSB&ttinVH»rtf- (Sfi I-VH) J*M@CDjfca&K:, ^^<v-HBcd 
(Gly4Ser)2- U>;fc-eai*Sfi I^BfgR&^TSfc^tfBai (I3#l#*f : 3 
1) ^IbfcfeO YH-5* eud) : ^ttfe, «-0.Sm1©10mM 

10 SB^SWy^-YT- VH-5' end:fe£l£ 10 mM 7 7^*?— scfor (J. Immunol. 
Methods 1997; 201: 35-55) %m^T, KfoWtZQiiL ( 7 - 2 T?p|« b je&ilVH 
cDKA^MHWflT-ftMtltfl. KOD plus buffer (m#*&SD 0. 2mM dNTPs, 1. 5mM 
. MgCl 2 . 0.5 units DNA polymerase KOD plus ) £WI4Ufc. PCRte, 

-tf— "7;HM GeneAmp PCR system 9700 (Parkin Elmer) £JBV**t\ Wifr 

15 ©«MH©5»*ttK:fleVi, (98 , C-e3^^Snl^m, 98*C 20#, 58*C 20#, 

72X: 30^ 6fe*iR**l^^;Wt LT32+M' 2)V> (94t;T3# 
rajH*&& 94*C 20#> 46*C 20f5\ 68^ 30#J&>&&5£J&&11M*;l'£UT5 

• +f-r^;K *6Jc94t: 20#, 58^: 20#, 72r zmfrZfeZfcfo&i-y-'fPJi't 

UT3O+r-f^;0 OVim^O^#T?ffofc. PCRgL 7#n— 



20 @&©1MX (3$400bp) ©i««Wf>T-*QIAauick Gel . 

Extraction Kit (QIAGEN) KlTSiS#BiK»E*©*fe"e*il3ab v .«cl»7fc30MlT 

> £ *^#L&1^ (VL) cDNAWfH"ilMiO>t*tc, £?"KrebberS©3»& (J. 
Immunol. Methods 1997; 201: 35-55) f5*c©#0. 5mL©100mM LBy^-T "7— jg 
25 £-*43«fctf IOOmM LF^'TV— S^SfflViT, 25mL (7-l.« 

Vfcc-mti&mi. 5 nl, KOD plus buffer OK&ftftK) > 0. 2mM dNTPs, 1. 5mM 



MgCl 2 , 0.75 units DNA polymerase KOD plus .(j£#8&$t) ) £fli£l,£: 0 PCRta, 
+r— ^JW'tZ?— GeneAmp PCR system 9700 (Parkin Elmer) £/f?V:>T, glftf- 

<Dmm<D%}mmz$£\,\ uvx^mmmw:, 94r 2o#\ 46"c 20^ 68t: 3o# 

^£&3£j&£llM^;i/<i:LT5l^l' ZZIZ94V 20©?, 58*C 2D#, 72t: 

30#^£&3^S:£11M P)l£LTZQ^ ^;i/©^#Tfrofe 0 PCR^, 
£1% 7^D-xy;HMl(:it^, g^jOit-f X (&j400bp) <DMmWrK& 
QIAaucick Gel Extractio Kit (QIAGEN) £T^tt!ftBJ#f2m©#&Tlt§S!U 

4 

M®7K30MLT^£iiU^:o mWimt^cDC^mzX^^C (Gly4Ser) 3- 

@«JT, y^-rT-LF© (Gly4Ser)3- U >#-i2#l£Sf i mWUtiL&^t Z>\z 
^TSB^iJ (@B?iJ#^: 3 2) ^fllfcfe© (^-fT- VL-3' end) ^ffitt 
fe 0 Sfi I ^^4#j0VLifrH- (Sfi I-VL) Mmvfriblz, #0. 5 m LCD 10/* M 
VL-3' endy^-f •?-m-&M&£Z$ 10 scback:/^< T-Sffl^T> KJKSK ' 

20ml mmvi cmmmmfrmmi ui, kod plus buffer ok#i&s*) , 0.2m ' 

dNTPs, 1. 5mM MgCl 2 , 0.5 units DNA polymerase KOD plus (MffWiM) ) &m 
m^fco PCRte, 1i—v;U+r-r^^— GeneAmp PCR system 9700 (Parkin Elmer) 
£ffl^T, UVTrZ^mum^ MC 20£!\ 46t: 20#, 68t: 30#^£&3SJ& 
^llM^tbTS-tNf^k $6fC94 , C 20#, 58t: 20#, 72t: 30#^£>& 
. ^^^l^^;P<tbT30^<^;i/©^#Tffo75:, PCR^, M^Srl* 7# 
o— Xtf )VW>fm.mz®khtc a mmW-iX (^400bp) ©^ii§$rJf£QIAq.uick 
Gel Extraction Kit (QIAGEN) Zm^, mttmWWmM<Dj5mTmm U MMtK 
30MLT^tBLfe o 

mmsn i-vH^^mfi i-vL^jt«sfi i izTmttmwwm 

QIAquick PCR Purification Kit (QIAGEN) %m^Tmttmwmmm.<Dj7&T*m 
ML. S$s#<Z)Buffer EB 30//LT^fflb/t o . 




) ■ 
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7-4. t hlgG4-^V7.**7-mmmmgG$i&%%im7 ; 7X^ h* 

&kiIgGl©laiobs-into-holesMr (Ridgway.et al. , Protein Eng. 1996; 9: 
5 617-621) £#^£IgG4©CH3SB#^©:75 /ttt^^MUfco ^f^a ' 
(IgG4ra) teY349C, T366WSm#:T-2fe 0 , ^-f^b (IgG4rb) teE356C, T366S, 
L368A, Y407V(D«m#:T^^c MlI#©t;>^IilCt)Si (- 

ppcpScp- - > -ppcpPcp-) IIAUc. f&E's'rUfctUQnz 



15 >S§#M^^- pcDNA4 (Invitrogen) ^1S&fe\t*Ll&*n*n<D&.W& (0 

i^^u@2) , -ris.t)^>mmm^mzyif^-)\Mn cil3ss> (Proc. Nati. 

Acad. Sci. USA. 1984; 81: 1075) 0T«EfcMM§fc^*ta#^3£fg« (VH&V* 
L/YL) £fcMgG47a5fc#1B# (S2?'J#^ : 3 3) feViUicJ6#«* (@3?iJ# 
•if: 3 4) &m.&&/v1£h<D (pcDNA4-g4H&V*bpcDNA4-g4L) £f£glbfc= 
20 pcDNA4£^<D^;i/3 1 ^a— ^^IM h\zW&-fZ>UmB^V)WrD-'( hEco RV& 

a^stt^t^wffift^vibLfii^^Lny h (^•n^n^ji. 6kbfevib*ai. okw 

£Xho I Tfm-fbbfcftK:, QIAquick PCR Purification Kit 

(QIAGEN) lzTmttmWW$dM<Dfi&~effi^* DNA polymerase KOD (M&ffiB) 

fc= ^mfc*^Jt£QIAQiiick PCR Purification Kit (QIAGEN) iCTSSflia 



W«H*©#fe*T?»«U.Not I (^A5^*) TiftUfc, MNot I-bluntW 
jt (^-n^n^Jl. 6kb&Hbl. Okb) t^Eco RV-Not I TM; b fcpcDNA4 
Ligation High {M&ffiffi) &m ^TmttmwmnZM<D^mzft\,mffifcfo*ft 
•dTco &Rifomz£V±MWMSaW (Competent high DH5 a ) £ 

^Mfemb/tc #?>n^:T>tfS>U >Btt^n— >£9QIAprep Spin Miniprep 
Kit (QIAGEN) £fflV>T£-* y^T^ HDNA §¥ib fee 

pIND (Invitrogen) ^HitftV^LLtS^n^tl© (0 2&</>LEI3) , f 
tSitD'bmmmmm^^JV'mm (IL3s.s) (EMBO. J. 1987; 6: 2939) (DTmz 
mm?3:*W XtrC#:RT^^ (VH&V>bVL) tt MgG4rb^M^ (E^J#^ : 
3 5) fcfc*Licj£#HWt (@3^J#-^ : 3 4) &*&#.&A>iE'b© (pIND-g4H&^b 
pIND-g4L) StMrao^ftfcHIOf^RL, «-*©^*5 l*DNA*¥l*b&. 

7-4TiiM^nfe^ # u ymmmstiR'JJxs. h (pcDNA4-g4H&v* 

■ 

LpcDNA4-g4L) £Sfi ITiHfcU T^o-Xy'JUIWcftbfc, 
fe^fetWbTV^ctfE^RT^^^ (VH&HLVL (B 1 fc^UBI 2#JB) ) 
fofrtlttmfr ($J5kb) £QIAa_uick Gel Extraction Kit (QIAGEN) £/HV>, tSft 

R3«B*©:&i*T*ll«U «a*30AtL"C*ffil/fc- RIWJt£* -tn-enic** 

7- 3 TSMSSn&Sfi I ffiitm IXa#L#E&3l5Sii I-VH&^bSfi I-VL»f 

« 

Jt£Quick Ligation Kit (New England Biolabs) £m>T8&#R§J§«BB*5©# 
$£K: : SEv>SM&RJ&£fTofc. ^S/fc^fc£*>:*:J5rai)H5a#c (Competent high 
DH5 a ) S^Jtteiftbfc- *fe^ 7-4TM$nfeSfi IiUKfcX* 

^-f V>SHH#BI#a!568iy9^5 H (pIND-g4H&^LpIND-g4L) frS, -kj$£: 
fg*B©^i£-T?#t#i?r&te«f»# (VH&V>bVL (0 2 3#HB) ) *»V>fc 

^-n^nfc^*rs7-3T?p»snfcSfi i*ft;ttF.3HK***sfi i- 



VH&^LSfi I-YL»rJt** mWi<D^mzX®.&/vt£o 

* 

CMV Forward priming site^T— — ;V*r*21-ner©^'f 7— CMVF (I2^J#-^ : 
3 6) fc#AS&feT*lfeK:#£ET£B(jH Reverse priming site^T— — )VTZ>\%- 
mer©7 p ^-f "7— BGHR (B5#l#^ : 3 7) £-£-J5&bfc (Sigma Genosys) . SiF. X 

24-me lOZfy^i "T— EcdF (IB#1## : 3 8) ^A^iT^^T &BGH 
Reverse priming site^T— — ;i/-r&18-mer<£>:/7^ ^— BGHR (I2^J#-^ : 3 
7) ^-a^bfe (Sigma Genosys) , 3 PCRcpfcefclC KjS*£20aiL 

2mL> KOD dash buffer » 0. 2mM dNTPs, 0.75 

units DNA polymerase KOD dash OK&ttrlt) ) £fi§£bfco JBJR 
<E*tt!teWfi«WliSiAL'"PCR*fTofc. PCRWu' -y— TJV-U-f ^9— CeneAro PCR 
system 9700 (Parkin Elmer) £fflV>T, 965CT*1^FIJP» 96T: 10S\ SS'C 

io#, . 72"c 30#^ & fc*R**iiM UT30iM «k 0 

®r>W#£nfc?n->£iliRbfc. &PCRjg*«» ExoSAP-IT (Amersham 
Biosciences) • £fflV>T*flttWfc'fiev*, ^©^^-fcdNTPsO^S&ft 
£frofc- #DNA0rJtcD&£5!3FUteu BigDye Terminator Cycle Sequencing Kit 
(Applied Biosystems) SfflU, DNA->-^x>it-ABI PRISM 3100 Genetic 
Analyzer (Applied Biosystems) £TiSti1B91*iB<R©:£&fcfiev>SW£bifc. # 
{C ck t) Is fc@B#Jf$ £ $E#f V7h GENETYX-S V7RC Version 6.1 (Genetyx) 

* 
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«ltt^n->^5, QIAprep Spin Miniprep Kit (QIAGEN) £ffl^T#*:/ 
7*5 FDNA&1IM8IU 100/iL©«tBl7K^j$»b-fc. irCF. IXatntfM^ ?m%M 

^LTiW.aftflc+^LftBEH^^^— ^n^tapcDNA4-g4IXaHn, 
5 pcDNA4-g4IXaLn> pIND-g4XHn^bTpIND-g4XLn Ffctttt, 
^ffl -T * S T? 4*C b fee 

8-1. DNAJ&«t©13i4 
1 0 fet^MHL^^^ffl ^ ^ ^ — (pcDNA4-g4IXaHn J e b TpcDNA4-g4IXaLn) 

!T^^^t«]$fJ-r^^{CTet U -fVv*— $3-Ht5y775 FpcDNA6/TR 
(Invitrogen) *«S*Stl*. ^4fc£#BHL$H^3ifli^ * ^ - (pIND- • 

g4XHn ^-bTpIND-g4XLn) ftlS*^>1!»4i^^ V >SM (#^7.^ 
15 n>A) ic^DfSSJIS*^^*- #^7-n>A"i:S*Sb»aS*fr 

pVgRXR (Invitrogen) A*S*Sn5. fot, W&MU<0 h7>X7z^->3 > 

pcDNA4-g4IXaHn, pcDNA4-g4IXaLn, pIND-g4XHn^bTpIND-g4XLn£#218. 8 ngv 
20 pcDNA6/TR-ebTpVgRXR£6-1312. 5 ng/BVsfc. 

• * 

8-2. W}MMm<Dh7>X7*?^3> 

kib^MWmmmmmEmzm (Invitrogen) £10*FCS (MOREGATE) £^tf 
DMEMigite (Invi trogen) ^JHiS U 5 X 10 WmL<E>»^~eig*MJB 12-wel 1 ^ 
25 (CORNING) CD#well^linL. , roBi^^^C0 2 -r>^r^^-^- (37r, 53! 

C0 2 ) P^X-mrnVtCo 8-l^»l»b&:/9*5 KDNAS**h7>X:7x*S/3 
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>&M* Lippfectamine 2000 (Invitrogen) 7 m L i: Op t i -MEM 
(Invitrogen) 250 vL<DM^1lU&T^U20frmifrWVtz%<D&&we\\<DM]&^ 
fiAU 4~5fl#IHK C0 2 -f >^a^- ^- (37^^X53! C0 2 ) F*RM :x ^— 

■ 

5 

8-3. ~S#^t!feIgG^#:<Df§lPE«§« 

1 ii g/mL<D^ h £ U > (fq^mxH) £-§Ttr 1 mL CHO-S-SFM-I I 
(Invitrogen) #Jfc£!£AU CO^f >3r^-^- (37*C, 53! C0 2 ) fttlB 

U -B-l mL CHO-S-SFM-I H§«JfcTtt#bfc«, 5jLiM<D^A^n >A 
(Invitrogen) Sr-^tfl mL CHO-S-SFM-I I A U C0 z -T >+a^- * — 

(37<C, 5% CO,) F*3T?2 S&V*L3 B^lbT, StflsfflRHL^OSS^ifcJfiaW. 

»*ffVi»m^^zia«pSttigGfii#*^$ , e-fc. mai-t?f«iMiR$nfe^ 

15 ftb&tt (^J2000g, 5#fW, Sffi) btffi§lil/> ^{CjSUTMicrocon 00 
YM-50 (Millipore) T«(8&fro&. > ^WSftffl £ £l?4 , CT?##Ufc. 

* 

Goat affinity purified antibody to human IgG Fc (Cappel) ^coating 
20 bufferlCTlAig/mLfclUMU Nunc-Immuno platefcHffifbUfco Diluent buffer 

(d.b. ) tx^o tftm vtz$k, d.&&m^Tmmz%r$Rvtcmm±m-y- 

ng/mL^e>2^^JTD.B. tCTlim b ^UfcthIgG4 (k hS^TFtftflc, W0 
99/51743#JRO &mWzmtiQVt£o 3 mfo&ls ft<D*>. Goat anti-human IgG. 
25 alkaline phosphatase (Biosource International) ^SlS^'&fc. 5®#fc?£lx 
1t<D%, Sigma 104 (W phosphatase substrate (Sigma-Aldrich) SrSliLT^ 
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R3fc*U— Model 3550 (Bio-Rad Laboratories) Kith 
655nmtbT405nm©©3te^S:S!lSbfc. Microplate Manager III (Bio-Rad 
Laboretories) V7b^x7^ffl^T, X * > ^- H ©*WM»^6 **-ti* 4» © 

5 

C£Jfi0UO) F. Villa (fllttftlpHSeYIIIH^) *flHt7 5/"fe-f 

jKTOS^tt^T^ia"Cffofc. 3. 75Atg/mL<DFactor IX (Enzyme Research 
Laboratories) 40 wLt^«10^L(D^^^96^7 o l/- h+Tll*IHH >3r 

10 a ^_- >3 >bfco 2 £>\Z. J £(D&SWz, 10 ng/mL ©Factor XIa (Enzyme 
Research Laboratories) 10 #L. 50.Mg/mL<Z)Factor X (Enzyme Research 
Laboratories) 20mL, 400/zg/iLOphospholipid (^Sfifll 5 - 3 #JfS) 5mL, 5mM 
CaCljtlnM MgCl,**toTBSB (ETF> TBSB-S£«") 15/iL£*ftlU @PlitSJ& 
SPM&Sitfc. ll$MRJftS 0. 5MEDTA 10AtL&Sn^*Jl tK:«fc Offit 

15 ^iifeo 

^feSKSatSO/zLS^n^nc^x^KUnAfc^ 0#\ 30#©405nm (#88 

■ 

&:S655nm) fc:fe&*<5!ft3fc££Model 3550 Microplate Reader (Bio Rad 
Loboratories) F. VHIffUHSttHU tt#»03O#W©lWfeflG 

• 20 5#flB) . 

PhospholipidO»Si^ttTBSB, Factor XI a. Factor IX&tfFactor XaiSJftK: 

(Chromogenix) ^:^U (0.6 mg/L hexadimethrine 

bromide (Sigma) ) .<£>l:l?I-o^T&£o ' 
25 «fc*gtt©iSj&>ofcXB12/SB04fcov>T; F. VIIIa*«tt©MHfc#tt 

ZfflfeLfZ (0 6) . 

* 
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m 

(Biomerieux) 50 nL&ZfmTUM (Dade Behring) 50 ul<Dm&%L*M'C'V 3 # 
FlWbfc. «HK.JiStt20 iM<DCaCl 2 (Dade Behring) 50AtLSrHa^^cjnA 
5^i:iCc}:!3Pi^$-&fc, CR-A (Amelung) j&s&ififcSft&KClOA (Amelung) fc£ 

(09) 0 

mmm 1 2 3 

H»J8 ^fH«O^T?#snfelOmL<D**±*SCentricon (B YM-5.0 

» 

15 (Millipore) fcitK 1 mL*T»l!tb;fc. cniCllO ul<DlQ% BSA, 10aiL©1 X 
Tween™ 20^.1^100 MLcDrProte in A Sepharose™ Fast Flow (Amersham 
Biosciences) 4*CT— BMEftigfr.Lfc. -€-©jSM*0. 22/ii©7-f 

^-^^^Ultrafree tR) -MC (Millipore) 0.01% Tween® 20£^t?TBS 

500MLfCT3lHl^m, rProtein A Sepharose™^ £ 100 mL<D 0. 01* Tween® 

20 20£"atrl0 mM HC1, pH2. 0K:ffli»UT3^ra#iRbfcfiD"&, Jft^SmS-frfc. 

5juL£>lM Tris-HCl , pH8. 0£3jn*-T4 J frll>£:= Micropl ate Manager 
III (Bio-Rad Laboretories) V7h^i7Sffl^T, **>^— F®tfc*»J&> 

» 

♦ 

25 
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■ 

* • 

5 *58W®nflM*attfii'*«- jfiL*T?©*j£tt***<. trElStt l fe{BV^#^6n« 



* 

i 

IM b # -1* >&—7jlU >f§#T* £ Wf3&g 4 fcfBScOin; 

■ 

« i 

AR2«tfi#K::mtSTE (bl) ~ (b 1 0) <Z>^-f*l^K:fB«&CDy = J 
(bl) H0RTS5fS«d*Sa?!l#-^ : 7 lCfB*&©75 Ltg 

■ 



(b3) H$I"5J^^WJ#^ : 1 9 JdfB^©T5 / m@B^JTS> D , L 
(b4) HiInT^^lB^J#-^ : 1 3 \zmM<Z>7=i SMmWC&Q * L 
(b 5 ) H^oJ^^^ia^J#^ : .2 3 \zmW,V>75. 7 mi3^JTc5 D . L 
( b 6 ) HSi"5J^1^7^WiJ#-^ : 5 l£f3ifc© 7 5. J KiH^JT? & D > Li 

(b7) Hipju^Mt ^ : 1 7\zw,m(D7^ymmmx^K),- l 

^rT^IH^^@2^J#-^ : 1 8 \Z$dM<07 S. S BMW 
(b8) Hlolf f ^^IB^iJt^ : 1 5\zmm<D72.ymMF\T*&V\ L 

i"5J^^/^I3^J#-*t : 16 \zWM<D7 5 y MIS^J 
(b9) H^pJ^M^WiJ#^ : 2 1 teiB«©75 ^ BfcS3^n?&*K L 

(b 1 0) H«pr3E««#E#l#^ : 1 1 £iB«©75 y miB^JTfe ?), 
AR2«ft#fc*»*TIB (bl) ~ (b3) <D^mfr\ZWM<D7 ^ J W. 

(bl) H«RTg««J&*BB?U## : 2 5 CB«®75 7 mia^JT'fe 0 , L 
( b 2 ) HI Rr^«p[^^B3?U#-^ : 9 \ZWM<D 7 5 7 Mfeffi^JT* 0 , Ll 



(b3) H&BS$mWflmntt : 2 1 K:fB«t©75 /HE^&O, L 
& mBTC & Z , 1 3 £ IB* <D !§J&#J = 

1. If 2 ~ 1 lCDVi-Ttl^KIfBIK©^©, at*Bl 2 — 1 9W?tlfr 



5. ISf^ 

im.2 4fctB*©*i# 



6 . «M0MMB@^©#^^jfiL^@miXH^^J:Z>7*^«?g'l4'fbifiL 



H : 5 1 *J:tlf/*fcttSttfl:Jfll**H*YIIIH^P , r*5, 11*91 2 5 fcfBlc 

7. irCifi^HmiX/IXaH^JrL^iC^^'STIH (al) feb<te (a 2) © 
CDR3© 757 <£> «K *fe*tt»3S««* fctt C tl t «ffi«J \Z H»© 

ffi*lttftX6«*t, trtJfi^HmXH^ifL^tC^^STIB (bl) ~ (b 
9) ©V>t*frl3&>k:?Eii€>CDR3(D75 7&I22W£&5ffl*£tt#t^^££;fc 



a 1 



a 2 
b 1 
b 2 
b 3 
b 4 
b 5 



b 6 



■ 

Hit C D R 3 **5!#J#-3- : 4 2 (Cfaf£<D75 7 Bfe£?!l 

Hg! C D R 3 as@5?ij#^ : 4 6 (ClS^cD 75 7 MIB^J 

H«CDR3 ^@5^iJ#^ : 5 0 \ZtdM <D 757 MSB^J 

Hi C D R 3 j&*E#l#-f§- : 5 4 fciBUfeCD 75 7 MSB^J 

Hi! C D R 3 j&*SB*!l#*t : 5 8 fcfBi&tf) 75 7 M@2?iJ 

Hm C D R 3 tii*W3&\& J % '• 6 2 tdlBic© 75 7 H5!#l 

HUC D R 3 ^1B^J#^ 6 6 \Zt?M<D7 5 

HICD R 3 ^13^J#-5t : 7 0 \ZfSM<DT 5 /IMEJU 
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( b 7 ) HI C D R 3 /^SB?!]#-S§- : 7 4 \ZWM<T>7 5 / WWM 
(b8) Hi C D R 3 £WJ#-^ : 7 8 fcf3*fe£>7^ /WJ ' 
( b 9 ) um C D R. 3 tfmmn : 8 2 tCiemcD 7 5 7 MIB^J 

■ 

2 8. JfCifiL^@^IX/IXaH^^t-^t^TfH (al) %KS - (a2).OC 

taifiiMHmXBg^ifL#^^tt^.TiB (bl) ~ (b 

fcttcntWt:I^MiMtMi^> i$«2 3-2 60 

10 (al) nmcmi 2. 3^IS3Wt:40, 41. 42}£ffim£>75 J miB^J 

(a 2) HMCDR1, 2, 3ftWJ#^ : 44, 45, 46fcSBIft©7'5 7 SftE^J 

(bl) HflCDRl, 2, Itm^m^ : 48, ' 49, 50tCiE$t©75 

(b2) HilCDRl, 2, 3^WJ#^-:52, 53, 54{CfB«CD7S 7 miB^J 

(b3) HflCDRl, 2, 3^ia'^J#-^ : 56, 57, 58fCf B«<©7 5 

15 (b4) HISCDR1, 2, 3#WJ#-^:60, 61, 62KfBt&®75 /Mi5?>J 

(b5) HHCDR1, 2, 3/^WJ#-^:64, 65, 66KfE*c©7^ JW^M 

(b6) HHCDR1, 2, 3/^@a?U#-5t : 68, 69, 70fclBlfc©75 /ii^J 

(b7) HflCDRl, 2, 3dWJ#^:72, 73, 1A\ZWM<D7 5. J WM^l 

(b 8) .'HH&CDRl. 2, 3£WJ#-*f : 76, 77, 78KlfEf£cD75 /WMn ■ 

20 (b9) HiCDKl, 2, 32>WJ#-^ : 80, 81,. 82»CfB«©75/KS?!l 

2 9. St3&S2 3-2 8©^Tn^lCfB«gOia#:43j:^#W^fF^^n^ii#: 



# 
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* 

♦ 

5 If i$M 3 1 {clB«c©m^tio 

3 3. ikmwmmum^&&w%tz\mmkfammmmmm^<Dm&<Di& 

VIII S^43 £ / 2; te?g'[£ft;MilHS?IVI 1 1 S^F ICMT 3 -f > t tf* - 
10 3 4. MM@mYIIIH^J;^/*fc«?g'ft'fbJfii»@^VIII@^cDM'l4©^ 

■ 

15 If^cS 3 1 \ZWM<D'&.1&%° 

3 6 . »3&B 2 3-2 8 <D^~?nfr\Zt?MV>$JiW* £ teW^ 2 9-3 501,1 

3 7. It&H 2 3.-2 8 ©Vi-rn^^fB«©trC#©, H*2fc3i 2 9-3 5 ©V^m 
3 8. 4>&< tt>IS^2 3 — 2 8 ©^-fn^tC 12^ C0ta#:, £fcte§i^2 9 
'^^ffiV^fei6.0^^ ho 
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» 

" SEQUENCE LISTING 
<110> CHUGAI SEIYAKU KABUSHIKI KAISHA 

* . 

<120> Bispecific antibody having the ability of substitution 
functional protein 

■ 

<130> C1-A0313P2 
<160> 82 

<170> Patentln version 3.1 

<210> 1 

<211> 120 

<212> PRT 

<213> Homo sapiens 



<400> 1 

Gin Val Gin Leu Lys Gin Ser Gly Ala Glu Leu Val Arg Pro Gly Ala 



1 



10 



15 



Ser Val Arg Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Phe Tyr 



20 



25 



30 



Trp He Asn.Trp lie Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp He 
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* 

35 40 45 

Gly Arg He Asp Pro Tyr Asp Ser Glu Thr Arg Tyr Asn Gin Lys Phe 
50 55 60 

Lys Asp Lys Ala He Leu Thr Val Asp Lys Tyr Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Thr Sef Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95. 

Ala Lys Gly Val Tyr Asp Gly His Trp Phe Phe Asp Val Trp Gly Ala 

. 100 105 HO 

* 

* 

Gly Thr Ser Val Thr Val Ser Ser 
115 120 

<210> 2 

<211> 108 

<2 12> PRT 

<213> Homo sapiens 

<400> 2 

Asp He Val Met Thr Gin Ser His Lys Phe Met Ser Thr Ser. Val Gly 
1 5 - 10 15 



3/64 

Asp Arg Val Ser lie Thr Cys Lys Ala Ser Gin Asp Val Ser Thr Ala 

20 25 30 

Val Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ser Pro Lys Leu Leu He 
35 40 45 

Tyr Ser Ala Ser Tyr Arg Tyr Thr Gly Val Pro Ala Arg Phe Ser Gly 
'50 55 60 

« 

* i 

■ 

Ser Gly Ser Gly Thr Asp. Phe Thr Phe Thr He Ser Ser Val Gin Thr 
65 70 75 80 

Glu Asp Leu Ala Val Tyr Tyr Cys Gin Gin His Tyr Arg Thr Pro Pro 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys Arg 





100 


<210> 


3 


<211> 


119 


<212> 


PRT 


<213> 


Homo sapiens 


<400> 


3 



Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Glu Lys Pro Gly Ala 
1 5 10 15 



4/6 4 



Ser Yal Lys He Ser Cys Lys Ala Ser Gly Tyr Ser Phe Ser Asp Tyr 

20 25 30 

Asn Met Asn Trp Val Lys Gin Ser Asn Gly Lys Ser Leu Glu Trp He 
35 40 45 

Gly Asn He Asp Pro Tyr Asn Gly Asp Thr Asn Tyr Asn Gin Lys Phe 
50 55 60 . 

* 

Lys Gly Lys Ala Thr Leu Thr Leu Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70. 75 80 

• ■ * 

Met Gin Leu Lys Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Ser Arg Gly Trp Leu Leu Pro Phe Ala Tyr Trp Gly Gin Gly 

100 105 110 

* 

Thr Leu Val Thr Val Ser Ala 





115 


<210> 


4 


<211> 


108 


<212> 


PRT 


<213> 


Homo sapiens 
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<400> 4 ; 
Asp He Leu Met Thr Gld Ser Gin Lys Phe Met Ser Thr Ser Yal Gly 
1 5 10 15 

» 

Asp Arg Val Ser Val Thr Cys Lys Ala Ser Gin Asn Yal Gly He Asn 

20 25 30 

-■ . 

■ 

Val Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ser Pro Lys Ala Leu He 

■ 

35 40 45 

# 

t 

■ 

. Tyr Ser Ala Ser Tyr Arg Tyr Ser Gly Val Pro Asp Arg Phe Thr Gly 
50 55 60 

* ■ 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser Asn Val Gin Ser 
65 70 75 80 

• • • 

Glu Asp Leu Ala Glu Tyr Phe Cys Gin Gin Tyr Asn Ser Tyr Pro Leu 

85 90 95 

L 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg 1 

100 105 

i 

<210> 5 

<211> 117 • 

4 

<212> PRT • j 

i 

i 

n 

i 

* 
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<213> Homo sapiens 
<400> 5 

Gin Val Gin Leu Gin Gin Ser Gly Pro. Glu Leu Val Arg Pro Gly Val 
1 5 10 15 

Ser Val Lys He Ser Cys Lys Gly Ser Gly Tyr Thr Phe Thr Asp Tyr 

20 25 30 

Ala He His Trp Val Arg Gin Ser His Ala Gin Ser Leu Glu Trp He 
35 40 45 

Gly Val He Gly Thr Tyr Ser Gly Asn Arg Asn Tyr Asn Gin Lys Phe 
50 55 .60 

Lys Gly Lys Ala Thr Met Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ala Arg Leu Thr Ser Glu Asp Ser Ala He Tyr Tyr Cys 

85 .90 95 

« 

Ala Arg Ser Ala Gly Tyr Ser Leu Asp Phe Trp Gly Gin Gly Thr Ser 

* 

100 105 HO 

■ 

i 

Val thr Val Ser Ser 
115 
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<210> 6 
<211> 112 
<212> PRT 

■ 

<213> Homo sapiens 

* 

<400> 6 

Asp Val Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
15 10 15 

Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 40 45 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 

* 

50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys. He 
65 70 75 80 

* 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 

85 90 95 



Lys His Phe Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 



8/64 

100 105 110 

* 

<210> 7 
<211> 119 
<212> PRT 
<213> Homo sapiens 

* ■ 

<400> 7 

Gin Val Gin Leu Gin Gin Ser Gly Gly Glu Leu Val Arg Pro Gly Thr 
1 5 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Asn Tyr 

20 25 30 

« 

Leu He Glu Trp He Arg Gin Arg Pro Gly Gin Gly Leu Glu Trp He 
35 • 40 45 

* • 

Gly Val He Asn Pro Gly Ser Gly Asn Ser Lys Ser Ser Lys Asn Leu 
50 55 60 

Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Asn Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Thr Ser Asp Asp Ser Ala Val Tyr Phe Cys 

85 90 95 
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Ala Arg Ser Gly Val Tyr Gly Ser Ser Pro Asp Tyr Trp Gly Gin Gly 

10.0 105 no 



Thr Thr Leu Thr Yal Ser Ser 





115 


<210> 


8 


<211> 


113 


<212> 


PRT 


<213> 


Homo 


<400> 


8 



Asp Val Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
1 5 10 15 



Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 



Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 40 45 



Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
50 55 60 



Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 
65 70 75 80 



10/64. 

* • 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 

85 90 95 

Thr His Phe Pro Gin Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 

w 

■ 

100 105 110 

Arg 



<210> 9 
<211> 118 
<212> PRT 
<213> Homo sapiens 

■ 

<400> 9 . 

Gin Val Gin Leu Gin Gin Ser Gly Gly Glu Leu Val Arg Pro Gly Thr 
1 5 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Asn Tyr 

20 25 30 

Leu lie Glu Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Asp Trp He 
35 40 45 

Gly Met lie Asn Pro Gly Ser Gly Gly Thr Lys Cys Asn Lys Lys Phe 



1 1/6 4 



50 



55 



60 



Lys Gly Lys Val Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 



65 



70 



75 



80 



Met His Leu Ser Ser Leu Thr Ser Asp Asp Ser Ala Val Tyr Phe Cys 



85 



90 



95 



Ala Arg Ser Gly Trp Val Ser Ala Met Asp Tyr Trp Gly Gin Gly Thr 

+ 

100 105 HO 



Ser Val Thr Val Ser Ser 
115 



<210> 10 

<211> 113 

<212> PRT 

<213> Homo sapiens 



<400> 1 0 

Asp He Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 



1 



10 



15 



* 

Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 



20 



25 



30 



1 2/6 4 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 ■ 40 45 

Pro Lys Arg Leu He Tyr Leu Yal Ser Lys Leu Asp Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 

85 90 95 

Thr His Phe Pro Gin Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys 

100 105 110 

Arg 

1 • 

<210> 11 

<211> 118 

<212> PRT 

<213> Homo sapiens 

<400> 11. 

Gin Val Gin Leu Gin Gin Ser Gly Val Glu Leu Val Arg Pro Gly Thr 
1 5 10 15 



1 3/6 4 



Ser Yal Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Asn Tyr 

20 25 30 



Leu He Glu Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Asp Trp He 
35 40 45 



Gly Met lie Asn Pro Gly Ser Gly Gly Thr Lys Cys Asn Lys Lys Phe 
50 55 . 60 



Lys Gly Lys Val Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 



Met His Leu Ser Ser Leu Thr Ser Asp Asp Ser Ala Val Tyr Phe Cys 

85 90 95 



Ala Arg Ser Gly Trp Val Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 

100 105 HO 



Ser Val 


Thr 




115 


<210> 


12 


<211> 


113 


<212> 


PRT 


<213> 


Homo 
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■ 

<400> 12 

Asp Val Leu Met Thr Gin Thr Pro Leu Thr Leu Ser Yal Thr He Gly 

1. '5 10 15 

* • 

Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

4 

20 .25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 40 45 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
50 55 60 

■ • 

■ 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 

85 90 95 

« 

Thr His Phe Pro Gin Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys 

100 105 110 

Arg 



1 5/6 4 



<210> 


13 


<211> 


117 


<212> 


PRT 


<213> 


Homo sapiens 


<400> 


13 



Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Arg Pro Gly Yal 
1 5 10 15 

Ser Val Lys He Ser Cys Lys Gly Ser Gly Tyr Arg Phe Thr Asp Tyr 

20 25 30 • 

Ala He His Trp Val Lys Gin Ser His Ala Lys Ser Leu Glu Trp He 
35 40 , • 45 

Gly Val He Ser Thr Tyr Tyr Gly Asn Thr Arg Tyr Asn Gin Lys Phe 
50 55 60 

Lys Gly Lys Ala Thr Met Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

♦ 

■ 

Met Glu Leu Ala Ser Leu Thr Ser Glu Asp Ser Val He Tyr Tyr Cys 

85 90 95 

* 

Ala Arg Ser Gly Gly Ser Leu Met Asp Tyr Trp Gly Gin Gly Thr Ser 

100 105 HO 



16/64 

Yal Thr Val Ser Ser 





115 


<210> 


14 


<211> 


113 


<212> 


PRT 


<213> 


Homo 



<400> 14 

Asp lie Val Met Thr Gin Thr Pro Leu Thr Leu Ser Yal Thr He Gly 
1 5 10 15 

Gin Pro Ala Ser lie Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 

» 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 40 45 

« 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
50 55 60 

* » 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 



1 7/6 4 



85 90 95 

Thr His Phe Pro Tyr Tbr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 

100 105 110 

» 

Arg 

<210> 15 
<211> 117 
<212> PRT 

<213> Homo sapiens . 
<400> 15 

Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Arg Pro Gly Val 
1 5 10 15 

Ser Val Lys He Ser Cys Lys Gly Ser Gly Tyr Thr Phe Thr Asp Tyr 

20 25 30 

Ala Met His Trp Val Lys Gin Ser His Ala Lys Ser Leu Glu Trp He 
35 40 45 

Gly Val He Ser Thr Tyr Tyr Ser Asn Thr Arg Tyr Asn Gin Lys Phe 
50 55 60 



1 8/6 4 



Lys Gly Lys Ala Thr Met Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 



65 



. 70 



75 



80 



Met Glu Leu Ala Arg Leu Thr Ser Glu Asp Ser Ala lie Tyr Tyr Cys 



85 



90 



95 



Val Arg Ser Gly Gly Ser Asn Met Asp Tyr Trp Gly Gin Gly Thr Ser 



100 



105 



110 



Val Thr Val Ser Ser 
115 



<210> 16 

<211> 113 

<212> PRT 

<213> Homo sapiens 



<400> 16 

Asp He Gin Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
1 5 10 15 



Gin Pro Ala Ser lie Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 



20 



25 



30 



Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 



35 



40 



45 



1 9/6 4 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
50 "55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 

* 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 

85 90 95 

Thr His Phe Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 

100 105 110 

Arg 



<210> 17 

<211> 117 

<212> PRT 

<213> Homo sapiens 

<400> 17 

Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Arg Pro Gly Val 

I .5 .10 15 

Ser Val Lys He Ser Cys Lys Gly Ser Ser Tyr Lys Phe Thr Asp Tyr 



20/64 

20 25 30 

Ala Met His Trp Val Lys Gin Ser His Ala Lys Ser Leu Glu Trp He 
35 40 .45 

Gly Val He Ser Thr Tyr Tyr Giy Asn Yal Lys Tyr Asn Gin Lys Phe 
50 55 60 

Lys Gly Lys Ala Thr Met Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75- 80 

Met Glu Leu Ala Arg Leu Thr Ser Glu Asp Ser Ala Val tyr Tyr Cys 

85 90 95 

Ala Arg Ser Ser Gly Ser Tyr Leu Asp Tyr Trp Gly Gin Gly Thr Ser 

100 105 110 



Val Thr Val Ser Ser 





115 


• 

<210> 


18 


<211> 


113 


<212> 


PRT 


<213> 


Homo sapiens 


<400> 


18 



2 1/6 4 

Asp lie Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
15 10 15 

■ 

Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

# 

20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 40 45 

Pro. Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 . 70 75. 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 

85 90 95 

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 

100 105 HO 

Arg • 



<210> 19 
<211> 119 



2 2/6 4 

* 

<212> PRT 

<213> Homo sapiens 

<400> 19 

Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Gly Thr 
15 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Asn Tyr 

20 25 30 

Leu He Glu Trp Val Lys Gin Arg Pro Gly Gin Gly Pro Glu Trp lie 
35 40 45 

i 

Gly Val He Asn Pro Gly Ser Gly Asn He Arg Tyr Asn Gly Lys Phe 

i 

50 55 60 

Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Thr Ser Asp Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ala Tyr Tyr Val Gly Ala Met Asp Tyr Trp Gly Gin Gly 

.100 105 HO 



Thr Ser Val Thr Val Ser Ser 



115 



2 3/6 4 



<210> 20 

<211> 113 

<212> PRT 

<213> Homo sapiens 

<400> 20 

Asp Val Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr lie Gly 
1 5 - 10 15 

Gin Pro Ala Ser lie Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 40 45 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 

85 90 95 



24/64 

Thr His Phe Pro Gin Thr-Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys 

100 105 110 

» 

Arg 



<210> 21 

<211> 119 

<212> PRT 

<213> Homo sapiens 

<400> 21 

Gin Yal Gin Leu Gin Gin Ser Glu Ala Glu Leu Val Arg Pro Glu Thr 
1 5 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Arg Asn Tyr 

20 25 30 

Leu He Glu Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 
35 40 45 

Gly Val He Asn Pro Gly Ser Gly Asn Thr Lys Tyr Asn Glu Lys Phe 
50 ■ 55 60 

4 

Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 
65 .70 75 80 



2 5/6 4 

* 

Met Gin Leu Ser Ser Leu Thr Ser Asp Asp Ser Ala Yal Tyr Phe Cys 

85 90 95 

Ala Arg Asp Gly Tyr Tyr Leu Gly Thr Met Asp Tyr Trp Gly Gin Gly 

100 105 110 

■ 

Thr Ser Yal Thr Yal Ser Ser 





115 


<210> 


22 


<211> 


113 


<212> 


PRT 


<213> 


Homo 



<400> 22 

Asp He Yal Leu Thr Gin Thr. Pro Leu Thr Leu Ser Val'Thr lie Gly 
1 5 10 15 

Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 

■ 

Asp Gly. Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 . 40 45 

Pro Lys Arg Leu He Tyr Leu Yal Ser Lys Leu Asp Ser Gly Yal Pro 



2 6/6 4 

* 

50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 

* 

Ser Arg Val Glu Ala.Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 

85 90 95 

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 

100 105 HO 

■ 

Arg 



<210> 23 

<211> 119 

<212> PRT 

<213> Homo sapiens 

<400> 23 

Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Gly Thr 
1 5 .10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe lie Asn Asn 

20 25 . 30 



27/64 

Leu He Glu Trp Val Gin Gin Arg Pro Gly Gin Gly Leu Glu Trp He 
35 40 45 

Gly Yal He Asn Pro Gly Ser Gly Asn Yal Lys Tyr Asn Glu Lys Phe 
50 55 60 

Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Thr Ser Asp Asp Ser Ala Val Tyr Phe Cys 

85 90 . 95 

Ala Arg Asp Gly Tyr Tyr Leu Gly Thr Met Asp His Trp Gly Gin Gly 

100 . 105 HO 

Thr Ser Val Thr Val Ser Ser 
115 

<210> 24 
<211> 113 

« 

<212> PRT 

<213> Homo sapiens 

<400> 24 . 

Asp Val Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr lie Gly 
i 5 10 15 



28/64 

* 

■ 

Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
• 35 40 45 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 

* 

50 55 60 

« 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 

Ser Arg Val Glu Ala. Glu Asp Leu Gly He Tyr Tyr Cys Trp Gin Gly 

85 .90 95 

Thr His Phe Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys 

100 105 HO 

* 

Arg 



<210> 25 

<211> 11.7 

<212> PRT 

<213> Homo sapiens 



2 9/6 4 

<400> 25 

Glu Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Arg Pro Gly Val 
15 10 15 

Ser Val Lys lie Ser Cys Lys Gly Ser Ser Tyr Lys Phe Thr Asp Tyr 

20 25 30 

Ala Met His Trp Val Lys Gin Ser His Ala Lys Ser Leu Glu Trp He 
35 40 45 

Gly Val He Ser Thr Tyr Tyr Gly Asn Val Lys Tyr Asn Gin Lys Phe 
50 55 60 

» 

■ 

Lys Gly Lys Ala Thr Met Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ala Arg Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Ser Tyr Gly Ser Tyr Leu Asp Tyr Trp Gly Gin Gly Thr Ser 

100 105 110 



Val Thr Val .Ser Ser 
115 



3 0/6 4 



<210> 


26 


<211> 


112 


<212> 

» 


PRT 


<213> 


Homo sapiens 



<400> 26 

Asp He Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Giy 
1 5 10 . 15 

Gin Pro Ala Ser lie Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 

« 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 40 45 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 
65 70 75 80 

* 

.Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 

85 90 95 

Thr His Phe Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 

100 105 HO 



3 1/6 4 



<210> 27 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 27 

* 

cagctatgaa atacctattg cc 

<210> 28 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 28 

cttttcataa tcaaaatcac egg 

<210> 29 

<211> 19 

<212> DNA 



3 2/6 4 

« 

<213> Artificial 

» 

♦ 

<220> 

<223> an artificially synthesized primer sequence 
<400> 29 

attgcctacg gcagccgct 

■ 

<210> 30 
<211> 20 
<212> DNA 
<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 30 

aaatcaccgg aaccagagcc 

t 

<210> 31 
<211> 24 
<212> DNA 
<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 



3 3/6 4 



<400> 31 

ttactcgcgg cccagccggc catg 

<210> 32 

<211> 28 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 32 

ggaattcggc ccccgaggcc cactcacg 

<210> 33 

<211> 1215 

<212> DNA 

<213> Homo sapiens 

<400> 33 

ggcctcgggg gccagctttc tggggcaggc caggcctgac cttggctttg gggcagggag 
ggggctaagg tgaggcaggt ggcgccagcc aggtgcacac ccaatgccca tgagcccaga 
cactggacgc tgaacctcgc ggacagttaa gaacccaggg gcctctgcgc cctgggccca 



3 4/6 4 



gctctgtccc acaccgcggt cacatggcac cacctctctt gcagcttcca ccaagggccc 
atccgtcttc cccctggcgc cctgctccag gagcacctcc gagagcacag ccgccctggg 
ctgcctggtc aaggactact tccccgaacc ggtgacggtg tcgtggaact caggcgccct 
gaccagcggc gtgcacacct tcccggctgt cctacagtcc tcaggactct actccctcag 
cagcgtggtg accgtgccct ccagcagctt gggcacgaag acctacacct gcaacgtaga 
tcacaagccc agcaacacca aggtggacaa gagagttgag tccaaatatg gtcccccatg 
cccaccatgc ccagcacctg agttcctggg gggaccatca gtcttcctgt tccccccaaa 
acccaaggac actctcatga tctcccggac ccctgaggtc acgtgcgtgg tggtggacgt 
gagccaggaa gaccccgagg tccagttcaa ctggtacgtg gatggcgtgg aggtgcataa 
tgccaagaca aagccgcggg aggagcagtt caacagcacg taccgtgtgg tcagcgtcct 
caccgtcctg caccaggact ggctgaacgg caaggagtac aagtgcaagg tctccaacaa 
aggcctcccg tcctccatcg agaaaaccat ctccaaagcc aaagggcagc cccgagagcc 
acaggtgtgc accctgcccc catcccagga ggagatgacc aagaaccagg tcagcctgtg 



3 5/6 4 



gtgcctggtc aaaggcttct. accccagcga catcgccgtg gagtgggaga gcaatgggca 1020 



gccggagaac aactacaaga ccacgcctcc cgtgctggac tccgacggct ccttcttcct 1080 



ctacagcagg ctaaccgtgg acaagagcag gtggcaggag gggaatgtct tctcatgctc 114.0 



cgtgatgcat gaggctctgc acaaccacta cacacagaag agcc'tctccc tgtctctggg 1200 



taaatgagcg gccgc 1215 



<210> 34 

<211> 684 

<212> DNA 

<213> Homo sapiens 



<400> 34 

ggcctcgggg gccgaattcc taaactctga gggggtcgga tgacgtggcc attctttgcc 



gcatgctgtt ttctgtctgt ccctaacatg ccctgtgatt atccgcaaac aacacaccca 



60 



taaagcattg agtttactgc aaggtcagaa aagcatgcaa agccctcaga atggctgcaa 120 



agagctccaa caaaacaatt tagaacttta ttaaggaata gggggaagct aggaagaaac 180 



tcaaaacatc aagattttaa atacgcttct tggtctcctt gctataatta tctgggataa 240 



300 



3 6/6 4 

m 

■ 

agggcagaac tttgttactt aaacaccatc ctgtttgctt ctttcctcag gaactgtggc 360 
fgcaccatct gtcttcatct tcccgccatc tgatgagcag ttgaaatctg gaactgcctc 420 

* 

tgttgtgtgc ctgctgaata acttctatcc cagagaggcc aaagtacagt ggaaggtgga. 480 

taacgccctc caatcgggta actcccagga gagtgtcaca gagcaggaca gcaaggacag 540 

cacctacagc ctcagcagca ccctgacgct gagcaaagca gactacgaga aacacaaagt 600 

ctacgcctgc gaagtcaccc atcagggcct gagctcgccc gtcacaaaga gcttcaacag 660 

gggagagtgt tagagggcgg ccgc 684 

<210> 35 
<211> 1215 
<212> DNA 
<213> Homo sapiens 

* 

<400> 35 

ggcctcgggg gcctcccagg ctctgggcag gcacaggcta ggtgccccta acccaggccc 60 

■ i 

' j 

tgcacacaaa ggggcaggtg ctgggctcag acctgccaag agccatatcc gggaggaccc 120 i 

I 

■ t 

■i 

tgcccctgac ctaagcccac cccaaaggcc aaactctcca ctccctcagc tcggacacct 180 ■ 

1 4 
I 

i 
1 

i 

i 



3 7/6 4 

w 

tctctcctcc cagattccag. taactcccaa tcttctctct gcagcttcca ccaagggccc 
atccgtcttc cccctggcgc cctgctccag gagcacctcc gagagcacag ccgccctggg 
ctgcctggtc aaggactact tccccgaacc ggtgacggtg tcgtggaact caggcgccct 
gaccagcggc gtgcacacct tcccggctgt cctacagtcc tcaggactct actccctcag 
cagcgtggtg accgtgccct ccagcagctt gggcacgaag acctacacct gcaacgtaga 
tcacaagccc agcaacacca aggtggacaa gagagttgag tccaaatatg gtcccccatg 
cccaccatgc ccagcacctg agttcctggg gggaccatca gtcttcctgt tccccccaaa 
acccaaggac actctcatga tctcccggac ccctgaggtc acgtgcgtgg tggtggacgt 
gagccaggaa gaccccgagg tccagttcaa ctggtacgtg gatggcgtgg aggtgcataa 

* 

tgccaagaca aagccgcggg aggagcagtt caacagcacg taccgtgtgg tcagcgtcct 

caccgtcctg caccaggact ggctgaacgg caaggagtac aagtgcaagg tctccaacaa 

aggcctcccg tcctccatcg agaaaaccat ctccaaagcc aaagggcagc cccgagagcc 

acaggtgtac accctgcccc catcccagtg cgagatgacc aagaaccagg tcagcctgtc 



3 8/6 4 

■ * 

ctgcgcggtc aaaggcttct atcccagcga catcgccgtg gagtgggaga gcaatgggca 1020 

m 

gccggagaac aactacaaga ccacgcctcc cgtgctggac tccgacggct ccttcttcct 1080 
cgtgagcagg ctaaccgtgg acaagagcag gtggcaggag gggaatgtct tctcatgctc 1140 
cgtgatgcat gaggctctgc acaaccacta cacacagaag agcctctccc tgtctctggg 1200 
taaatgagcg gccgc 1215 

<210> 36 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 36 

cgcaaatggg cggtaggcgt g 21 

<210> 37 

<211> 18. 

<212> DNA 

<213> Artificial 



3 9/6 4 

<220> 

<223> an artificially synthesized primer sequence 
<400> 37 

tagaaggcac agtcgagg 

<210> 38 • 
<211> 24 
<212> DNA 
<213> Artificial 

■ 

<220> 

<223> an artificially synthesized primer sequence 
<400> 38 

ctctgaatac tttcaacaag ttac 

<210> 39 

<211> 116 

<212> PRT 

<213> Mus musculus 



<400> 39 

Met Glu Yal Gin Leu Gin Gin Ser Gly Pro Gly Leu Val Lys Pro Th 
1 5 10 15 
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* • 

Gin Ser Leu Ser Leu Thr Cys Ser Val Thr Gly Tyr Ser lie Thr Ser 

20 25 30 

Gly Tyr Tyr Trp Thr Trp He Arg Gin Phe Pro Gly Asn Asn Leu Glu 
35 40 45 

4 

Trp He Gly Tyr He Ser Phe Asp Gly Thr Asn Asp Tyr Asn Pro Ser 
50 55 60 

Leu Lys Asn Arg He Ser He Thr Arg Asp Thr Ser Glu Asn Gin Phe 
65 TO 75 80 

Phe Leu Lys Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr Tyr 

85 90 • 95 

Cys Ala Arg Gly Pro Pro Cys Thr Tyr Trp Gly Gin Gly Thr Leu Val 

■ 

100 105 110 

* 

Thr Val Ser Ala 
115 

» 

<210> 40 
<211> 6 . 
<212> PRT 

i 

<213> Mus musculus 



4 1/6 4 



<400> 40 

Ser Gly Tyr Tyr Trp Thr 
1 5 

<210> 41 

<211> 16 

<212> PRT 

<213> Mus musculus 

<400> 41 

Tyr He Ser Phe Asp Gly Thr Asn Asp Tyr Asn Pro Ser Leu Lys Asn 
1 5 10 15 

<210> 42 

■ 

<211> 6 
<212> PRT 

■ 

<213> Mus musculus 
<400> 42 

Gly Pro Pro Cys Thr Tyr 
1 5 

<210> 43 
<211> 120 
<212> PRT 



4 2/6 4 

<213> Mus musculus 

i 

<400> 43 

Met Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Gly' 
1.5 10 15 

Ala Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn He Lys Asp 

20 25 30 

Asp Tyr Val His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp 
35 40 45 

* • 

lie Gly Arg He Asp Pro Ala Asp Gly Lys Thr Lys Tyr Ala Pro Lys 
50 55 .60 

Phe Gin Asp Lys Ala Thr Met Thr Ser Asp Thr Ser Ser Asn Thr Ala 
65 70 75 80 

Tyr Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala. Val Tyr Tyr 

85 90 95 

Cys Val Arg Trp Arg He Tyr Tyr Gly Leu Met Asp Tyr Trp Gly Gin 

100 105 ' 110 

Gly Thr Ser Val Thr Val Ser Ser 
115 120 



4 3/6 4 

* 

<210> 44 

<211> 5 

<212> PRT 

<213> Mus musculus 

<400> 44 

Asp Asp Tyr Val His 
1.5 

* 

<210> 45 

<211> 17 

<212> PRT 

<213> Mus musculus 

<400> 45 

Arg lie Asp Pro Ala Asp Gly Lys Thr Lys Tyr Ala Pro Lys Phe Gin 
1 5 10 15 

Asp 



<210> 46 

<211> 10 . 

<212> PRT 

<213> Homo sapiens 



4 4/6 4 



<400> 46 

Trp Arg He Tyr Tyr Gly Leu Met Asp Tyr 

5 10 



1 




<210> 


47 


<211> 


123 


<212> 


PRT 


<213> 


Mus 


<400> 


47 



Met Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly 
15 10 15 



Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr His 

20 25 30 



Phe Val Leu His Trp Val Lys Gin Asn Pro Gly Gin Gly Leu Glu Trp 
35 40 45 



He Gly Tyr He He Pro Tyr Asn Asp Gly Thr Lys Tyr Asn Glu Lys 
50 55 60 



Phe Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser. Ser Ser Thr Ala 
65 70 75 80 



45/64 

Tyr Met Giu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr 

85 90 95 

■ 

Cys Ala Arg Gly Asn Arg Tyr Asp Val Gly Ser Tyr Ala Met Asp Tyr 

100 . 105 110 

Trp Gly Gin Gly Thr Ser Val Thr Val Ser Ser 
115 120 

<210> 48 

<211> 5 

<212> PRT 

<213> Mus musculus 

<400> 48 

* 

His Phe Val Leu His 
1 5 

■ 

<210> 49 

<211> 17 

<212> PRT 

<213> Mus musculus 

<400> 49 . 

Tyr lie He Pro Tyr Asn Asp Gly Thr Lys Tyr Asn Glu Lys Phe Lys 
1 5 10 15 



4 6/6 4 

Gly 



<210> 50 

<211> 13 

<212> PRT 

<213> Mus musculus 

<400> 50 

Gly Asn Arg Tyr Asp Val Gly Ser Tyr Ala'Met Asp Tyr 
15 10 

<210> 51 
<211> 117 

4 

<212> PRT 

<213> Mus musculus 

* 

* 

<400> .51 

Met Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Lys Pro Gly 
1 5 10 15 

- » 

Ala Ser Val Lys Leu Ser Cys Thr Val Ser Gly Phe Asn He Gin Asp 

20 25 30 

Asn Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp 



35 



47/6.4 
40 45 



He Gly Arg He Asp Pro Ala Asn Gly Asn Thr Arg Tyr Asp Pro Lys 
50 55 60 

Phe Gin Gly Lys Ala Thr lie Thr Ala Asp He Ser Ser Asn Thr Thr 
65 70 75 80 

Cys Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr 

85 90 95 

■ 

Cys Ala Ser Pro Tyr Tyr Pro Leu Gly Cys Trp Gly Gin Gly Thr Leu 

100 105 HO 

Val Thr Val Ser Ala 
115 

■ 

<210> 52 

<211> 5 

<212> PRT 

<213> Mus musculus 

* 

<400> 52 * 
Asp Asn Tyr Met His 
1 5 



4 8/6 4 . 

+ 

<210> 53 

<211> 17 

<212> PRT 

<213> Mus musculus 

<400> 53 

Arg He Asp Pro Ala Asn Gly Asn Thr Arg Tyr Asp Pro Lys Phe Gl 
15 10 15 

Gly 



<210> 54 

<211> 7 

<212> PRT 

<213> Mus musculus 

<400> 54 

Pro Tyr Tyr Pro Leu Gly Cys 
1 5 

<210> 55 

<211> 116 

<212> PRT 

<213> Mus musculus 



4 9/6 4 



<400> 55 

Met Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly 



1 



5 



10 



15 



Ala Ser Yal Lys lie Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr Glu 



20 



25 



30 



Asn Thr He Tyr Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Trp 

■ 

35 40 45 



He Gly Ser lie Thr Thr Tyr Asn Gin Lys Phe Lys Asp Lys Ala Thr 



50 



55 



60 



Leu Thr He Asp Lys Ser Ser Ser Ser Ala Tyr Met Glu Leu Arg Ser 



65 



70 



75 



80 



Leu Thr Ser Glu Glu Ser Ala Val Tyr Tyr Cys Ala Arg Ser Gly Gly 



85 



90 



95 



Arg Gly Lys Pro Tyr Tyr Phe Asp Ser Trp Gly Gin Gly Thr Thr Leu 



100 



105 



110 



Thr Val Ser Ser 

115. 



<210> 56 



50/64 

<211> 5 

<212> PRT 

<213> Mus mus cuius 

<400> 56 

Glu Asn Thr He Tyr 
1 5 

<210> 57 

<211> 11 

<212> PRT 

<213> Mus mus cuius 

<400> 57 

Ser He Thr Thr Tyr Asn Gin Lys Phe Lys Asp 
1 5 10 

<210> 58 
<211> 12 

■ 

<212> PRT 

<213> Mus mus cuius 

<400> 58 

Ser Gly Gly Arg Gly Lys Pro Tyr Tyr Phe Asp Ser 
1 5 10 



5 1/64 



<210> 59 

<211> 117 

<212> PRT 

<213> Mus musculus 

<400> 59 

Met Gin Val Gin Leu Gin Gin Ser Gly Ser Glu Leu Yal Lys Pro Gly 
15 10 15 

Ala Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn He Lys Asp 

20 25 30 

Asn Tyr Met His Trp He Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp 
35 40 45 

lie Gly Arg He Asp Pro Gly Asn Gly Asn Ser Arg Tyr Asp Pro Lys 
50 55 60 

Phe Gin Gly Lys Ala Thr He Thr Ala Asp Thr Ser Ser Asn Thr Ala 
65 70 75 80 

* 

Tyr Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr 

85 90 95 

» 

Cys Ala Ser Pro Tyr Tyr Pro Leu Gly Tyr Trp Gly Gin Gly Thr Leu 

100 105 HO 
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* 

Val Thr Val Ser Ala 
115 

<210> 60 

<211> 5 

<212> PRT 

<213> Mus musculus. 

4 

A 

<400> 60 . 

Asp Asn Tyr Met His 

15 

<210> 61 
<211> 17 
<212> PRT 

* 

<213> Mus musculus 
<400> 61 

Arg He Asp Pro Gly Asn Gly Asn Ser Arg Tyr Asp Pro Lys Phe Gin 
15 10 15 

* 

Gly 



<210> 62 
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<211> 7 

<212> PRT . 
<213> Mus musculus 

<400> 62 

Pro Tyr Tyr Pro Leu Gly Tyr 
1 5 

<210> 63 

<211> 114 

<212> PRT 

<213> Mus musculus 



<400> 63 

- Met Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Gly 
15 10 15 

« 

Ala Ser Val Lys Leu Ser Cys Thr Val Ser Gly Phe Asn He Lys Asp 

■ 

20 25 30 

* * 

« 

w 

Asp Tyr He His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp 
35 40 45 

He Gly Arg He Asp Pro Thr Asn Gly Asn Pro Ala Tyr Ala Pro Lys 
50 55 60 



5 4/6 4 

« 

Phe Gin Asp Lys Ala Thr He Thr Ala Asp Thr Ser Ser lie Thr Ala 
65 .70 75 80 

Tyr Leu Gin Leu Asn Ser Leu thr Ser Glu Asp Thr Ala Val Tyr Tyr 

85 90 95 

Cys Thr Gly Ser Phe Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 

100 105 110 

Ser Ala 



<210> 64 

<211> 5 . 

<212> PRT 

<213> Mus mus cuius 

<400> 64 

Asp Asp Tyr He His 
1 5 

<210> 65 

<211> 17 

<212> PRT 

<213> Mus musculus 



5.5/64 

<400> 65 

Arg He Asp Pro Thr Asn Gly Asn Pro Ala Tyr Ala Pro Lys Phe Gin 
15. 10 15 

■ 

Asp 



<210> 66 

<211> 4 

<212> PRT 

<213> Mus mus cuius 

<400> 66 

Ser Phe Ala Tyr 

1 

<210> 67 

<211> 114 

<212> PRT 

<213> Mus musculus 

<400> 67 

Met Gin Val Gin Leu Gin Gin Ser Gly Ala Giu Leu Val Arg Pro Gly 

- 

1.5 10 15 

Ala Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn He Lys Asp 



20 

Asp Tyr Val His Trp Val 
35 

lie Gly Arg lie His Pro 
50 

Phe Gin Asp Lys Ala Thr 
65 70 

Tyr Leu Gin Leu Ser Ser 

85 

Cys Ala Gly Pro Phe Ala 

100 

Ser Ala 



5 6/6 4 
25 

Lys Gin Arg Pro Glu 
40 

Ala Asn Gly Asn Pro 
55 

He He He Gly Thr 

75 

Leu Thr Ser Glu Asp 

90 

Tyr Trp Gly Gin Gly 
105 



30 

Gin Gly Leu Glu Trp 
45 

Gin Tyr Ala Pro Lys 
60 

Ala Ser Asn Thr Thr 

80 

Thr Ala Val Tyr Tyr 

95 

■ 

Thr Leu Val Thr Val 
110 



<210> 68 

<211> 5 

<212> PRT 

<213> Mus mus cuius 



<400> 68 



. 5 7/6 4 

Asp Asp Tyr Val His 
1 5 . 

* 

<210> 69 

<211> 17 

<212> PRT 

<213> Mus mus cuius 

p 

<400> 69 

Arg He His Pro Ala Asn Gly Asn Pro. Gin Tyr Ala Pro Lys Phe Gin 
15 10 15 

Asp 



<210> 70 

<211> 4 

<212> PRT 

<213> Mus musculus 

<400> 70 

Pro Phe Ala Tyr 

1 

<210> 71 

<211> 116 



<212> PRT 

<213> Mus musculus 

• - 

<400> 71 

Met Glu Yal Gin Leu Gin Glu Ser 
1 5 

Gin Ser Leu Ser Leu Thr Cys Ser 

20 



58/64 

* 

» 

Gly Pro Gly Leu Val Lys Pro Ser 
10 15 

Val Thr Gly Tyr Ser He Thr Ser 
25 30 



.Asn Tyr Tyr Trp Asn Trp He Arg Gin Phe Pro Gly Asn Lys Leu Glu 
35 40 45 

Trp Met Gly Tyr He Asn Tyr Asp Gly Ser Asn Asn Tyr Asn Pro Ser 
50 55 60 

Leu Lys Asn Arg He Ser lie Ser Arg Asp Thr Ser Lys Asn Gin Phe 
65 70 '75 80 

Phe Leu Lys Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr Tyr 

85 90 • 95 

Cys Ala Arg Gly Gly Ala Phe Thr Tyr Trp Gly Gin Gly Thr Leu Val 

. 100 105 110 



Thr Val Ser Ala 
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115 

<210> 72 

<211> 6 

<212> PRT 

<213> Mus musculus 

<400> 72 

Ser Asn Tyr Tyr Trp Asn 

1 .5 

<210> 73 

<211> 16 

<212> PRT 

<213> Mus musculus 

< 

<400> 73 

Tyr He Asn Tyr Asp Gly Ser Asn Asn Tyr Asn 
1 5 10 

<210> 74 

<211> 6 

<212> PRT 

<213> Mus musculus 

<400> 74 



* 

♦ * 

• 4 

Pro Ser Leu Lys Asn 

15 

i 

1 



6 0/6 4 



Gly Gly Ala Phe Thr Tyr 

5 . 



1 




<210> 


75 


<211> 


114 


<212> 


PRT 


<213> 


Mus 

» 


<400> 


75 



Met Gin ValGln Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly 
15 10 15 



Ala Ser Val Lys He Ser Cys Lys Ala Ser Gly Tyr Thr lie Thr. Asp 

20 25 30 



Asn Lys Met Asp Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Trp 
35 40 45 



He Gly Tyr lie Ser Pro Asn Asn Gly Asp lie Gly Tyr Asn Arg Lys 
50 55 60 



Phe Arg Asn Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala 
65 70 75 80 



Tyr Met Glu Leu His Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr 

85 90 95 



6 1/6 4 

Cys Ala Arg His Arg Ala Tyr Trp Gly Gin Gly Thr Leu Yal Thr Yal 

100 105 HO 

Ser Ala 



<210> 76 

<211> 5 

<212> PRT 

<213> Mus mus cuius 

<400> 76 

Asp Asn Lys Met Asp 
15 

<210> 77 

<211> 17 

<212> PRT 

<213> Mus musculus 

<400> 77 

Tyr lie Ser. Pro Asn Asn Gly Asp He Gly Tyr Asn Arg Lys Phe Arg 
1.5 10 15 

Asn 
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<210> 78 
<211> 4 

* 

<212> PRT 

<213> Mus musculus 

• « 

<400> 78 

His Arg Ala Tyr 

1 

<210> 79 

<211> 121 

<212> PRT 

<213> Mus musculus 

<400> 79 

Met Asp Val Gin Leu Val Glu Ser Gly Gly Giy Leu Val Lys Pro Gly 
15 10 15 

- 

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Thr 

20 25 30 

Tyr Ala Met Ser Trp Val Arg Gin Thr Pro Glu Lys Arg Leu Glu Trp 
35 40 45 



6 3/6 4 

Yal Ala Tyr He Ser Asn Gly Gly Ala Asn Thr Tyr Tyr Pro Asp Ser 
50 55 60 

Yal Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala Lys Asn Thr Leu 
65 70 75 80 

Tyr Leu Gin Met Ser Ser Leu Arg Ser Glu Asp Thr Ala Leu Tyr Tyr 

85 90 95 

i 

Cys Ala Arg Gly Gly Tyr Arg Tyr Pro Tyr Ala Met Asp Tyr Trp Gly 

100 105. 110 

Gin Gly Thr Ser Val Thr Yal Ser Ser 
115 120 

<210> 80 

<211> 5 

<212> PRT 

<213> Mus musculus 

<400> 80 

Thr Tyr Ala Met Ser 
1 5 

m 

<210> 81 
<211> 17 
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<212> PRT 

• ■ 

<213> Mus musculus 

■ 

<400> 81 , 

Tyr He Ser Asn Gly Gly Ala Asn Thr Tyr Tyr Pro Asp Ser Val Lys 
1 5 10 15 

Gly 



<210> 82 

<211> 11 

<212> PRT 

<213> Mus musculus. 

<400> 82 

Gly Gly Tyr. Arg Tyr Pro Tyr Ala Met Asp Tyr 
1 5 10 



